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Detailed report 

(Name of invention) 
tacky agent 

Abstract (there is amendment) 
(Object) 

This invention offers a tacky sheet or film which maintains good tackiness 
without extreme changes as time goes even under low temperature or high temperature 
regardless of the temperature range of use. It also has excellent release properties and 
doesn't leave a residue on the surface after use. 



(Solution) 

A tacky agent which has the following characteristics: (1) Its tensile strength at 
cutting measured following JIS K 6251 is less than 2.0 MPa. At the same time, (2) It 
contains an olefin based copolymer EB (%) of resin acquired by blending a 
polypropylene based resin with less than 20 wt. % of a 20°C xylene soluble component 
that the following formula (formula 1). 

S [2/6] > -800 (formula 1) 

Sphere of patent request 

(claim 1) 

Claim 1 is concerning a tacky agent which has the following characteristic: (1) Its 
tensile strength at cutting measured following JIS K 6251 is less than 2.0 MPa(2) It 
contains an olefin based copolymer EB (%) of resin acquired by blending a 
polypropylene based resin with less than 20 wt. % of a 20°C xylene soluble component 
that the following formula (formula 1). 

S [2/6] > -800 (formula 1) 

(S [2/6] was obtained from the best least-squares fit of the fifth poly-tropic curve in the 
range of Pa = 0.20 to 0.60 (Pa is the weight ratio of olefin based copolymer contained in 
the resin) acquired by plotting tensile strength at failure EB (%) of the resin (following 
JIS K 6251) on the vertical axis and the weight ratio Pa of olefin based copolymer in the 
resin composition on the horizontal axis. The poly-tropic fit requires at least 7 data 
points Pa = 0.00, 0.20, 0.30, 0.40, 0.50, 0.60, 0.70. If more data points are used, the gap 
between Pa values must be 0.10 or less.) 

(Claim 2) 

(2) Claim 2 is concerning the tacky agent in claim 1 which contains an olefin 
based copolymer where the tensile strength at failure EB (%) of resin acquired by 
blending a polypropylene based resin with less than 20 wt. % of 20°C xylene soluble 
component that satisfies the following formula (formula 2). 

R [3/5] - R [2/6] > 0. 1 5 (formula 2) 

(R [3/5], S [2/6] were obtained from the best least-squares fit of the fifth poly-tropic 
curve in the range of Pa = 0.30 to 0.50, Pa = 0.20 to 0.60 (Pa is the weight ratio of olefin 
based copolymer contained in the resin) acquired by plotting tensile strength at failure EB 
(%) of the resin (following JIS K 6251) on the vertical axis and the weight ratio Pa of 
olefin based copolymer in the resin composition on the horizontal axis. The poly-tropic 
fit requires at least 7 data points Pa = 0.00, 0.20, 0.30, 0.40, 0.50, 0.60, 0.70. If more data 
points are used, the gap between Pa values must be 0.10 or less.) 



(Claim 3) 



Claim 3 is concerning the tacky agent in claims 1 or 2 where there is no peak over 
1 J/g or higher in the melt curve or no peak over 1 J/g in the crystallization curve when 
the olefin based copolymer is measured using a differential scanning calorimeter (DSC) 
following JISK 7122. 

(Claim 4) 

Claim 4 is concerning the tacky agent in claims 1 to 3 where the molecular weight 
distribution of the olefin based copolymer is 5 or less (Mw/Mn) measured by gel 
permeation chromatography (GPC). 

(Claim 5) 

Claim 5 is concerning the tacky agent in claims 1 to 4 where the limit viscosity 
[r|] measured using tetraline solvent at 135°C of the olefin based copolymer is in the 
range of 0.1 to 10.0 dl/g. 

(Claim 6) 

Claim 6 is concerning the tacky agent in claims 1 to 5 where the olefin based 
copolymer is acquired by co-polymerization of at least one of the following: ethylene, a- 
olefin, polyene compound, cyclic olefin, and vinyl aromatic compound. 

(Claim 7) 

Claim 7 is concerning a tacky agent which consists of a thermoplastic resin which 
contains (i) thermoplastic resin and (ii) one olefin based copolymer from among the ones 
stated in claim 1 to 6. 

(Claim 8) 

Claim 8 is concerning a tacky sheet or film of at least one layer or more which has 
a tacky layer which consists of one tacky agent from claims 1 to 7. 

(Claim 9) 

Claim 9 is concerning a hot melt adhesive which consists of a thermoplastic resin 
which contains (i) thermoplastic resin and (ii) one olefin based copolymer from among 
the ones stated in claims 1 to 6. 



Detailed explanation of invention 
[0001] 

(Technical field that this invention belongs to) 

This invention is concerning a tacky agent, a tacky sheet or film, and a hot melt 
adhesive. For instance, it is concerning a protective tacky film used for protecting against 
dust or scratches that is attached to the surface of a synthetic resin plate, plywood, metal 
plate, coated steel plate, etc. It also includes high-temperature masking tape for 
automobiles, tacky sheets or film used for masking tape during welding and immersing of 
a printed substrate, and a hot melt adhesive for adhesion of polyolefin resin. 



[0002] 



(Prior art) 

Former tacky sheets or film used for surface protection have been used for 
processing, storing, transportation of construction materials, electric and electronic 
products, automobiles, etc. These tacky sheets and film have good tackiness. At the 
same time, they have to be easily peeled off without leaving adhesive residue on the 
surface. Recently, instead of a tacky sheet or film based on plasticizing vinyl chloride 
resin, a tacky sheet or film which uses a polyolefin resin base has been used. These 
polyolefin based tacky sheets or film are mainly formed co extruding a tacky layer of low 
crystallinity or amorphous types such as EVA, low density polyethylene; or a tacky layer 
consisting of elastomers such as SIS, SEBS with a base material. However, these tacky 
sheets or films change as time passes under high temperature. Because of this, tacky 
strength is increased, and it becomes difficult to remove, and tacky agent remains on the 
surface. A tacky sheet or film which does not change over time even in a high 
temperature environment is discussed in Japan patent No. H 4-55488. A tacky film with 
a tacky layer consisting of polyethylene with a melt index 1 to 20 g/10 min. or 
ethylene/a-olefin copolymer under 0.92 g/cm 2 density is placed on one side of a 
thermoplastic substrate. Japan patent No. H 8-157791 discusses a tacky film with a tacky 
layer consisting of ethylene-a-olefin copolymer with an average molecular weight Mw of 
at least 5 x 10 4 , the ratio Mw/Mn of the average molecular weight and average molecular 
number Mn is 3 or less and the melting peak temperature during DSC analysis is at least 
1 10°C. The melting heat is 100 J/g or less and the substrate consists of another 
polyolefin resin. However, these tacky films have low tackiness. Tackiness at low 
temperatures is extremely low. 

[0003] Meanwhile, hot melt adhesive which contains EVA has been developed. 
However, since this has insufficient flexibility or crystallization, tackiness depends 
greatly on the temperature. Especially, satisfactory tackiness cannot be acquired at low 
temperatures. A temperature of at least the melting point or higher is necessary for 
application. These materials are not suitable for objects that are used over a wide 
temperature range. 

[0004] The inventors of this invention found that these problems could be solved by 
using a new olefin based copolymer which has certain specific physical features and a 
thermoplastic resin which uses the olefin based copolymer. Their findings led to this 
invention. 

[0005] 

(Problem that this invention tries to solve) 

This invention is concerning a new tacky agent which is made of a specific 
polymer which can offer a thermoplastic resin with an excellent balance of flexibility, 
heat resistance, cold resistance, whether resistance; a tacky sheet or film; and a hot melt 
adhesive which consist of the tacky agent. In more detail, it is concerning a tacky agent 
which is applied without use of an organic solvent that maintains good tackiness over 
time even under low or high temperatures. 

[0006] 

(Steps for solution) 



The 1 st invention is a tacky agent with the following characteristics: (1) Its tensile 
strength at cutting measured following JIS K 6251 is less than 2.0 MPa. At the same 
time, (2) It contains an olefin based copolymer EB (%) of resin acquired by blending a 
polypropylene based resin with less than 20 wt. % of a 20°C xylene soluble component 
that the following formula (formula 1). 

S [2/6] > -800 (formula 1) 

(S [2/6] was obtained from the best least-squares fit of the fifth poly-tropic curve in the 
range of Pa = 0.20 to 0.60 (Pa is the weight ratio of olefin based copolymer contained in 
the resin) acquired by plotting tensile strength at failure EB (%) of the resin (following 
JIS K 6251) on the vertical axis and the weight ratio Pa of olefin based copolymer in the 
resin composition on the horizontal axis. The poly-tropic fit requires at least 7 data 
points Pa = 0.00, 0.20, 0.30, 0.40, 0.50, 0.60, 0.70. If more data points are used, the gap 
between Pa values must be 0.10 or less.) 

The 2 nd invention is regarding a tacky sheet or film which uses the tacky agent 
above; the 3 rd invention is concerning a hot melt adhesive which uses the tacky agent 
above. 

[0007] 

(Embodiment of this invention) 

For the reasons above, the olefin based copolymer used in this invention has a 
tensile strength at cutting measured following JIS K 6251 of 2.0 MPa or less. Preferably, 
it is 1.8 MPa or less, more preferably, 1.6 MPa or less, even more preferably 1.4 MPa or 
less, even more preferably 1.2 MPa or less, even more preferably 1.0 MPa, even more 
preferably 0.8 MPa or less. When it is out of the range, the flexibility of the acquired 
olefin based copolymer and thermoplastic resin which contains the olefin based 
copolymer is inferior, and tackiness is inferior as well. 

[0008] In addition, for reasons that will be explained later, in formula 1, preferably, 

S [2/6] > -800, more preferably, 

S [2/6] > -200, more preferably, 

S [2/6] > -100, more preferably 

S[2/6]>-50. 

[0009] When the olefin based copolymer used in this invention does not satisfy formula 
1; the balance of flexibility, heat resistance, cold resistance, and weather resistance of the 
olefin based copolymer and thermoplastic resin containing the olefin based copolymer is 
inferior; its properties depend on the environmental temperature, and it has inferior 
stability. 

[0010] The fifth order poly-tropic curved is acquired by plotting the tensile strength at 
failure EB (%) of the resin (following JIS K 6251) on the vertical axis and the weight 
ratio Pa of olefin based copolymer contained in the resin on the horizontal axis for values 
of the weight percent Pa of olefin based copolymer = 0.00, 0.20, 0.30, 0.40, 0.50, 0.60 
0.70. 

[001 l]The tensile strength at failure EB (%) of the resin acquired by following JIS K 
6251 can be measured at a pulling speed of 200 mm/min. using a dumbbell shaped No. 3 



test piece. Three test samples were used, and the arithmetic mean average value is used 
as the test result. However, in order to acquire higher accuracy, 5 or more samples 
should be used, preferably 7 or even 9 or more. The arithmetic mean average of the 
tensile strength at cutting can be used as the result. To allow for damaged samples, 
values less than 80% of the average are discarded, and the arithmetic mean average of the 
remaining results is used. 

[0012] A blend of olefin based copolymer and polypropylene based where the 20°C 
xylene soluble component is 20 % or less can be kneaded using a conventional kneading 
device, for example, a rubber mill, banbury mixer, pressure kneader, or a two-axis 
extruder. The kneading temperature is a temperature where all components are molten, 
and it is normally between 160 to 250°C, preferably 180 to 240°C. The acquired resin is 
molded into a predetermined thickness following JIS K 6758 to make the tensile test 
samples. 

[0013] The fifth poly-tropic can be calculated by the method in "Statistical Methods for 
Chemist and Chemical Technicians (2 nd edition)" (published by Tokyo Kagaku Dojin) 
6-3 and 64. The correlation coefficient R acquired from the least squares fit and slope S 
can be calculated by the method in "Statistical Methods for Chemist and Chemical 
Technicians (2 nd edition)" (published by Tokyo Kagaku Dojin) 6-3 and 64. 
[0014] For shape stability, the olefin based copolymer used in this invention should 
satisfy, in addition to the above relation, the relation below (formula 2). 

R [3/5] - R [2/6] > 0.15 (formula 2) 

(R [3/5], S [2/6] were obtained from the best least-squares fit of the fifth poly-tropic 
curve in the range of Pa = 0.30 to 0.50, Pa = 0.20 to 0.60 (Pa is the weight ratio of olefin 
based copolymer contained in the resin) acquired by plotting tensile strength at failure EB 
(%) of the resin (following JIS K 625 1) on the vertical axis and the weight ratio Pa of 
olefin based copolymer in the resin composition on the horizontal axis. The poly-tropic 
fit requires at least 7 data points Pa = 0.00, 0.20, 0.30, 0.40, 0.50, 0.60, 0.70. If more data 
points are used, the gap between Pa values must be 0.10 or less.) 

[0015] In this relation, preferably, 

R [3/5] - R [2/6] > 0.20, more preferably, 

R [3/5] - R [2/6] > 0.25, more preferably, 

R [3/5] - R [2/6] > 0.30, even more preferably, 

R [3/5] - R [2/6] > 0.35, even more preferably, 

R [3/5] -R [2/6] > 0.40. 

[0016] When the olefin based copolymer used in this invention does not satisfy (formula 
1) and (formula 2), the thermoplastic resin sometimes shows inferior stability such as 
bleeding on the surface as time passes, etc. Therefore, depending on the temperature 
where the using tacky agent is used, there are cases in which stable tackiness cannot be 
acquired over time. Meanwhile, when it is used as a tacky sheet or film, there are 
problems with residue. 

[0017] For surface stability, the olefin based copolymer used in this invention should 
satisfy, in addition to the above relation, the relation below (formula 3). 



S [3/5] - S [2/6] < -50 (formula 3) 



(R [3/5], S [2/6] were obtained from the best least-squares fit of the fifth poly-tropic 
curve in the range of Pa = 0.30 to 0.50, Pa = 0.20 to 0.60 (Pa is the weight ratio of olefin 
based copolymer contained in the resin) acquired by plotting tensile strength at failure EB 
(%) of the resin (following JIS K 6251) on the vertical axis and the weight ratio Pa of 
olefin based copolymer in the resin composition on the horizontal axis. The poly-tropic 
fit requires at least 7 data points Pa = 0.00, 0.20, 0.30, 0.40, 0.50, 0.60, 0.70. If more data 
points are used, the gap between Pa values must be 0.10 or less.) 

[0018] In this relation, preferably, 
S [3/5] - S [2/6] < -70, more preferably, 
S [3/5] - S [2/6] < -90, more preferably, 
S [3/5] - S [2/6] < -1 10, even ore preferably, 
S [3/5] -S [2/6] < -120. 

[0019] When the olefin based copolymer used in this invention does not satisfy formula 2 
and formula 3, the balance of flexibility, heat resistance, cold resistance, and weather 
resistance of the olefin based copolymer and thermoplastic resin containing the olefin 
based copolymer and surface shape stability is inferior, depending on the temperature 
where the tacky agent is used, and it may be unstable. 

[0020] The polypropylene based resin (X) where the 20°C xylene soluble component is 
20 wt. % or less in (2) of this invention is selected from polypropylene based resins in (i- 
4) below and which also satisfy the following requisites. 20°C xylene soluble component 
of the polypropylene based resin means numbers acquired by the methods and conditions 
stated below. That is, approximately 200 mg of polypropylene based resin is weighed 
and mixed in 100 ml of xylene, and it is dissolved for 50 minutes while the xylene is 
boiled. After the predetermined time, it is cooled for 20 minutes at room temperature, 
and the polypropylene based resin is crystallized at 0°C ice water. After that, it is kept 
for 1 hour in a 20°C water tub. Next, the xylene soluble components and xylene 
insoluble components are separated by filtering, and the xylene insoluble components are 
dried normally using a vacuum drier. The xylene insoluble component is then weighed. 
The weight difference with the original sample is used to calculate the weight of the 
xylene soluble component. The wt% of xylene soluble component is expressed as a 
percentage of the weight of the original sample. 

[0021] The polypropylene based resin (X) with a 20°C xylene soluble component of 20 
wt. % or less should have a crystallizing temperature Tc (°C) and crystallizing heat AH 
(mj/mg) measured using differential scanning calorie meter (DSC) which satisfy the 
following relation. (DSC measurement follows JIS K 7121 and JIS K 7122. For 
instance, using a DSC 220 C (manufactured by Seiko Electronics), both increasing 
temperature and decreasing temperature are measured at 10°C/min.) 

-10 < [AH - (Te x 1 .4) - 62] < 10, more preferably, 
-8 < [AH - (Te x 1.4) - 62] < 8, more preferably, 
-6<[AH-(Texl.4)-62]<6. 



[0022] When the polypropylene based resin (X) with a 20°C xylene soluble component 
of 20 wt. % or less is not in the above range, an olefin based copolymer which can offer a 
thermoplastic resin with an excellent balance of flexibility, heat resistance, cold 
resistance, weather resistance, and also shape stability cannot be acquired. 
[0023] The polypropylene based resin (X) with a 20°C xylene soluble component of 20 
wt. % or less can be a crystallizing type polypropylene which has mainly an isotactic or 
syndiotactic structure. A random type which includes homo type or co-monomer is 
suitable. More preferably, it is a random polypropylene based resin which contains a co- 
monomer. This polypropylene based resin can use a gas phase polymerization method, 
bulk polymerization method, or solvent polymerization method. Although there is no 
specific restriction to average molecular weight of the polymer, it should be between 
10,000 and 1,000,000. 

[0024] The polypropylene based resin (X) with a 20°C xylene soluble component of 20 
wt. % or less can be manufactured using the following materials: A Ziegler-Natta model 
catalyst made by combining a so-called solid type transition metal compound containing 
titanium and an organic metal component, or a metallocene catalyst which consists of a 
transition metal compound of the 4 th to 6 th group in the periodic table with at least one 
cyclopentadienyl grame and an assisting catalyst and a single polymer of propylene 
acquired using slurry polymerization, gas phase polymerization, or bulk polymerization. 
In another method, the copolymer is acquired by polymerizing propylene and olefin with 

2 to 12 carbon atoms. It is also possible to use products currently on the market for this 
purpose. 

[0025] When the above requirements are not met; the balance of flexibility, heat 
resistance, cold resistance, and weather resistance features of the olefin based copolymer 
and thermoplastic resin containing olefin based copolymer is inferior, depending on the 
temperature where the tacky agent is used, and it may be unstable. 
[0026] Next, for flexibility, the olefin based copolymer and thermoplastic resin 
containing the olefin based copolymer used in this invention should have the 
characteristics below in addition to the above characteristics. That is, the olefin based 
copolymer used in this invention should have bending elasticity (Ua (MPa)) that meets 
the following criteria as measured following JIS K 7203. 

Ua < 1.5 x Sa x (Ta/100) 3 3 , more preferably, 
Ua < 1.4 x Sa x (Ta/100) 3 ' 3 , more preferably, 
Ua < 1.3 x Sa x (Ta/100) 3 3 , even more preferably, 
Ua < 1.2 x Sax (Ta/100) 33 . 

If elasticity is not in the above range, flexibility of the olefin based copolymer and 
thermoplastic resin containing the olefin based copolymer may be inferior. There are 
cases where it has inferior tackiness. Also, in the above formula, Ua indicates the 
bending elasticity (MPa) of the homopolypropylene resin measured following JIS K7203. 
Ta indicates added the weight parts (wt. %) of homo polypropylene resin in the resin. 
[0027] Next, the olefin based copolymer used in this invention is acquired by 
copolymerizing two or more monomer components selected from ethylene, oc-olefin with 

3 to 20 carbon atoms, polyene compounds, cyclic olefin, and vinyl aromatic group 



compound; or polymers acquired from single polymerization using these monomers that 
have a structure equivalent to a copolymer. Specific examples of monomers which 
constitute such olefin based copolymer are represented by monomers (a) to (d) in the 
following list. 
[0028] (a) a-olefin 

The a-olefin with 3 to 20 carbon atoms used in this invention may be either 
straight chain or branched a-olefin. For example, straight chain type a-olefins include, 
for example, propylene, 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-octene, 1-nonene, 1- 
decene, 1-undecene, 1-dodecene, 1-tridecene, 1-tetradecene, 1-pentadecene, 1- 
hexadecene, 1-heptadecene, 1-octadecene, 1-nanodecene, 1-eicosene. As branched 
shaped a-olefin, for example, there are 3 -methyl- 1-butene, 3 -methyl- 1-pentene, 4- 
methyl- 1-pentene, 2-ethyl- 1-hexene, 2,2,4-trimethyl-l-penetene, etc. Preferably, it is 
straight chain type propylene, 1-butene, 1-pentene, 1-hexene, 1-octene, 1-decene, etc. 
[0029] (b) polyene compound 

Polyene compounds used suitably for this invention include so-called shared 
polyene compounds which sandwich one single bond between double bonds, and other 
non-sharing polyene compounds. Shared polyene compounds include aliphatic shared 
polyene compounds and alicyclic shared polyene compounds. Suitable aliphatic shared 
polyene compounds include straight aliphatic shared polyene compounds and branched 
aliphatic shared polyene compounds. These aliphatic shared polyene compounds and 
alicyclic shared polyene compounds can contain an alkoxy group, aryl group, aryl oxy 
group, aralkyl group, or aralkyl oxy group. Examples of suitable aliphatic shared polyene 
compounds include 1,3-butadiene, isoprene, 2-ethyl- 1,3 -butadiene, 2-propyl-l,3- 
butadiene, 2-isopropyl- 1,3-butadiene, 2-hexyl-l,3-butadiene, 2,3 -dimethyl- 1,3 -butadiene, 
2,3-diethyl-l,3-butadiee, 2-methyl-l,3-pentadiene, 2-methyl-l,3-octadiene, 2-methyl-l,3- 
decadiene, 2,3-dimethyl-l,3-pentadiene, 2,3-dimethyl-l,3-hexadiene, 2,3-dimethyl-l,3- 
octadiene, 2,3-dimethy-l,3-decadiene, etc. Examples of suitable alicyclic shared polyene 
compounds include 2-methyl-l,3-cyclopentadiene, 2-methyl-l,3-cyclohexadiene, 2,3- 
dimethyl-1 ,3-cyclopentadiene, 2,3-dimethyl- 1 ,3-cyclohexadiene, 2-chloro- 1 ,3-butadiene, 
2,3-dichloro- 1,3-butadiene, 1-fluoro- 1,3 -butadiene, 2-chloro- 1, 3 -pentadiene, 2-chloro- 

1.3- cyclopentadiene, 2-chloro- 1,3-cyclohexadiene, etc. 

[0030] The shared polyene compound may be an aliphatic non-shared polyene 
compound, alicyclic non-shared polyene compound, or aromatic non-shared polyene 
compound. The aliphatic non-shared polyene compound may be straight or branched. 
The aliphatic non-shared polyene compound, alicyclic non-shared polyene compound, 
and aromatic non-shared polyene compound can contain alkoxy groups, aryl groups, aryl 
oxy groups, aralkyl groups, aralkyl oxy groups. Examples of suitable aliphatic non- 
shared polyene compounds include 1,4-hexadiene, 1,5-hexadiene, 1,6-heptadiene, 1,6- 
octadiene, 1,7-octadiene, 1,8-nonadiene, 1,9-decadiene, 1,13-tetradecadiene, 1,5,9- 
decatolyene, 3 -methyl- 1,4-hexadiene, 4-methyl- 1,4-hexadiene, 5 -methyl- 1,4-hexadiene, 
4-ethyl-l,4-headiene, 3-methyl-l,5-hexadiene, 3, 3-dimethyl- 1,4-hexadiene, 3,4-dimehyl- 
1,5-hexadiene, 5 -methyl- 1,4-heptadiene, 5-ethyl-l,4-heptadiene, 5-methyl-l,5- 
heptadiene, 6-methyl-l,5-heptadiene, 3-methyl-l,6-heptadiene, 4-methyl- 1,6-heptadiene, 

4.4- dimethy- 1,6-heptadiene, 4-ethyl- 1,6-heptadiene, 4-methyl- 1,4-octadiene, 5-methyl- 
1,4-octadiene, 4-ethyl- 1,4-octadiene, 5 -ethyl- 1,4-octadiene, 5-methyl-l,5-octadiene, 6- 
methyl-l,5-octadiene, 5-ethyl-l,5-octadiene, 6-ethyl-l,5-octadiene, 6-methyl-l,5- 



octadiene, 7-methy-l,6-octadiene, 6-ethyl-l,6-octadiene, 6-propyl-l,6-octadiene, 6-butyl- 
1,6-octadiene, 4-methyl- 1,4-nonadiene, 5 -methyl- 1,4-onadiene, 4-ethyl- 1,4-nonadiene, 5- 
ethyl-l,4-nonadiene, 5-methyl-l,5-nonadiene, 6-methyl-l,5-nonadiene, 5-ethyl-l,5- 
nonadiene, 6-ethyl-l,5-nonadiene, 6-methyl-l,6-nonadiene, 7-methyl-l ,6-nonadiene, 6- 
ethyl-l,6-nonadiene, 7-ethyl-l,6-nonadiee, 7-methyl-l,7-noadiene, 8-methyl-l,7- 
onadiene, 7-ethyl-l,7-onadiene, 5-methyl-l,4-decadiene, 5-ethyl-l,4-decadiene, 5- 
methyl-l,5-decadiene, 6-methyl-l,5-dicadiene, 5-ethyl-l,5-dicadiene, 6-ethyl-l,5- 
decadiene, 6-methy-l,6-dicadiene, 6-ethyl-l,6-decadiene, 7-methyl-l,6-dicadiene, 7- 
ethy-l 5 6-decadiene, 7-methyl-l,7-decadiene, 8-methy-l,7-decadiene, 7-ethyl-l,7- 
decadiene, 8-ethyl-l 5 7-decadiene, 8-methy-l 5 8-decadiene, 9-methyl-l,8-decadiene 8- 
ethyl-l,8-decadiene, 5 -methyl- 1,6-undecadiene, 9-methyl-18-undecadiene, 6,10-dimethyl 
1,5,9-undecatolyene, 5,9-dimethyl-l,4 5 8-decatolyene 3 4-ethylidene 8-methyl-l 5 7- 
nonadiene, 1 3-ethyl-9-methy- 1 ,9, 1 2-pentadecatolyene, 5 ,9, 1 3-trimethyl- 1 ,4,8,1 2- 
tetradecadiene, 8„14,16-trimethyl-l,7,14-hexadecatolyene, 4-ethylidene- 12-methyl- 1,1 1- 
pentadecadiee, etc. Examples of suitable alicyclic non-shared polyene compounds 
include vinyl cyclohexene, 5-vinyl-2-norbornene. 5-ehylidene-2-norbornene, 5- 
methylene-2-norbornene, 5-isopropenyl-2-norbornene, cyclohexadiene, 
dicyclopentadiene, cyclo oxtadiene, 2,5-norbornadiene, 2-methyl-2,5-norbornadiene, 2,3- 
diisopropylidene-5-norbomene, 2-ethylidene-3-isopropylidene-5-norbornene, 6- 
chloromethyl-5-isopropenyl-2-orbomene, 1,4-divinyl cyclohexane, 1,3-divinyl 
cyclohexane, 1,3-divinyl cyclopentane, 1,5-divinyl cyclooctane, l-allyl-4- vinyl 
cyclohexane, 1,4-diallyl cyclohexane, l-allyl-5-vinyl cyclooctane, l-allyl-4-isopropenyl 
cyclohexane, l-isopropenyl-4-vinyl cyclohexane, l-isopropenyl-3 -vinyl cyclo pentane, 
methyl tetrahydro indene, etc. Examples of suitable aromatic non-shared polyene 
compounds include divinyl benzene, vinyl isopropenyl benzene, etc. 
[0031] ( c) cyclic olefin compound 

Examples of suitable cyclic olefins used for the olefin based copolymer in this 
invention include norbornene, 5-methyl-norbornene, 5-propyl norbomene, 5,6-dimethyl 
norbornene, 1-methyl norbornene, 7-methyl norbornene, 5,5,6-trimethyl norbornene, 5- 
phenyl norbornene, 5-benzyl norbornene, 5-ethylidene norbornene, 5-vinyl norbornene, 
l,4,5,8-dimethano-l,2,3,4,4a,5,8,8a-octahydro naphthalene, 2-methyl-l,4,5,8-dimethano- 
1,2,3,4, 4a, 5,8,8a-octahydro naphthalene, 2-ethyl-l,4,5,8-dimethano-l,2,3,4,4a,5,8,8a- 
octahydro naphthalene, 2,3-dimethyl-l,4,5,8-dimethano-l,2,3,4,4a,5,8,8a-octahydro 
naphthalene, 2-hexyl-l,4,5,8-dimethano-l,2,3,4,4a,5,8,8a-octahydro naphthalene, 2- 
ethylidene-l,4,5,8-dimthano-l,2,3,4,4a,5,8,8a-octahydro naphthalene, 2-fluoro- 
l,4,5,8,dimethano-l,2,3,4,4a,5,8,8a-octahydro naphthalene, l,5-dimethyl-l,4,5,8- 
diethanol-l,2,3,4,4a,5,8,8a-octahydro naphthalene, 2-cyclohexyl-l,4,5,8-dimethano- 
l,2,3,4,4a,5,8,8a-octahydro naphthalene, 2,3-dichlorol,4,5,8-dimethano- 
l,2,3,4,4a,5,8,8a-octahydro naphthalene 2-isobutyl-l,4,5,8-dimethano-l,2,3,4,4a,5,8,8a- 
octahydro naphthalene, 1,2-dihyro dicyclopentadiene, 5-chloronorbornene, 5,5-dichloro 
norbornene, 5-fluoronorbornene, 5,5,6-trifluoro-6-trifluoromethyl norbornene, 5- 
chloromethyl norbornene, 5 -methoxy norbornene, 5,6-dicarboxyl norbornene anhydride, 
5-dimethyl amino norbornene, 5-cyano norbornene, cyclopentene, 3-methyl 
cyclopentene, 4-methyl cyclopentene, 3,4-dimethyl cyclopentene, 3,5-dimethyl 
cyclopentene, 3-chloro cyclopentene, cycloxene, 3-methyl cyclohexene, 4-methyl 
cyclohexene, 3,4-dimethyl cyclohexene, 3-chloro cyclohexene, cycloheptene, etc. 



[0032] (d) vinyl aromatic compound 

Examples of suitable vinyl aromatic compounds used for the olefin based 
copolymer in this invention include styrene, a-methyl styrene, p-methyl styrene, vinyl 
xylene, monochlor styrene, dichlor styrene, monobrom styrene, dibrom styrene fluoro 
styrene, p-tert-butyl styrene, ethyl styrene, vinyl naphthalene, etc. 
[0033] Also in this invention, to promote stable tackiness that is one of the objects of this 
invention, preferred polymers consist of combinations of specific monomer selected from 
the monomers listed above. Examples of such polymers are listed as combinations (1) to 
(19) below. 

(1) olefin based copolymer acquired from the following. It has ethylene and a-olefin 
with 3 to 20 carbon atoms as requisites and copolymerizes at least one of the following 
monomer components: polyene compounds, cyclic olefin, and a vinyl aromatic 
compound 

(2) olefin based copolymer acquired from the following. It has ethylene and a-olefin 
with 4 to 20 carbon atoms as requisites and copolymerizes at least one of the following 
monomer components: polyene compounds, cyclic olefin, and a vinyl aromatic 
compound 

(3) olefin based copolymer acquired from the following. It has ethylene, propylene, and 
a-olefin with 4 to 20 carbon atoms as requisites and copolymerizes at least one of the 
following monomer components: polyene compounds, cyclic olefin, and a vinyl aromatic 
compound 

(4) olefin based copolymer in claim 1 acquired from the following. It has propylene and 
a-olefin with 4 to 20 carbon atoms as requisites and copolymerizes at least one of the 
following monomer components: polyene compounds, cyclic olefin, and a vinyl aromatic 
compound 

(5) olefin based copolymer which consists of ethylene, a-olefin with 4 to 20 carbon 
atoms 

(6) olefin based copolymer which consists of ethylene, a-olefin with 4 to 20 carbon 
atoms, and polyene compounds 

(7) olefin based copolymer which consists of ethylene, a-olefin with 4 to 20 carbon 
atoms, and a cyclic olefin compound 

(8) olefin based copolymer which consists of ethylene, a-olefin with 4 to 20 carbon 
atoms, and a vinyl aromatic compound 

(9) olefin based copolymer which consists of ethylene, a-olefin with 4 to 20 carbon 
atoms, polyene compound, and cyclic olefin compound 

(10) olefin based copolymer which consists of ethylene, propylene, a-olefin with 4 to 20 
carbon atoms 

(1 1) olefin based copolymer which consists of ethylene, propylene, a-olefin with 4 to 20 
carbon atoms, and a polyene compound 

(12) olefin based copolymer which consists of ethylene, propylene, a-olefin with 4 to 20 
carbon atoms, and a cyclic olefin compound 

(13) olefin based copolymer which consists of ethylene, propylene, a-olefin with 4 to 20 
carbon atoms, and a vinyl aromatic compound 

(14) olefin based copolymer which consists of ethylene, propylene, a-olefin with 4 to 20 
carbon atoms, polyene compound, and a vinyl aromatic compound 



(15) olefin based copolymer which is acquired from co-polymerizing propylene, oc-olefin 
with 4 to 20 carbon atoms 

(16) olefin based copolymer which consists of propylene, a-olefin with 4 to 20 carbon 
atoms, and a polyene compound 

(17) olefin based copolymer which consists of propylene, ot-olefin with 4 to 20 carbon 
atoms, and a cyclic olefin 

(18) olefin based copolymer which consists of propylene, a-olefin with 4 to 20 carbon 
atoms, and a vinyl aromatic compound 

(19) olefin based copolymer which consists of propylene, a-olefin with 4 to 20 carbon 
atoms, polyene compound, and a vinyl aromatic compound 

[0034] Among these, for stable tackiness at low temperatures, it is preferred to use the 
following specific combinations of polymers. 

(2) olefin based copolymer acquired from the following. It has ethylene and a-olefin 
with 4 to 20 carbon atoms as requisites and copolymerizes at least one of the following 
monomer components: polyene compound, cyclic olefin, and vinyl aromatic compound. 

(3) olefin based copolymer acquired from the following. It has ethylene, propylene, and 
a-olefin with 4 to 20 carbon atoms as requisites and copolymerizes at least one of the 
following monomer components: polyene compound, cyclic olefin, and vinyl aromatic 
compound. 

[0035] Among these, for weather resistance of the tacky agent of this invention, the 
following specific combinations of polymers are preferred. 

(9) olefin based copolymer which consists of ethylene, a-olefin with 4 to 20 carbon 
atoms, polyene compound, and a cyclic olefin compound. 

(10) olefin based copolymer which consists of ethylene, propylene, a-olefin with 4 to 20 
carbon atoms 

[0036] Next, the olefin based copolymer used in this invention should not have any 
melting peaks over 1 J/g, nor any crystallization peaks over 1 J/g when measured using a 
differential scanning calorimeter (DSC) following JIS K 7122. Furthermore, the glass 
transition temperature (Tg) of the olefin based copolymer used in this invention should be 
-10°C or less, more preferably -20°C or less, even more preferably -25°C or less. When 
this condition is not fulfilled, the adhesive containing it may be inferior in tackiness at 
low temperatures. 

[0037] A suitable differential scanning calorie meter, for example, is a DSC 220 
manufactured by Seiko Electronics. In both the heating and cooling processes, 
measurement is done at 10°C/min. 

[0038] The molecular weight distribution (Mw/Mn) measured by Gel Permeation 
Chromatography (GPC) of the olefin based copolymer used in this invention should be 5 
or less, preferably 4 or less, more preferably 3 or less. If the molecular weight distribution 
is too wide, bleed out of low molecular weight component is increased, and the tacky 
agent containing it may not have sufficient tackiness especially at high temperatures. 
There are also cases where the surface of the object of application gets dirty easily. 
[0039] The molecular weight distribution is measured by the gel permeation 
chromatograph (GPC) method (for example, 150 C/GPC device manufactured by 
Waters). The dissolving temperature is 140°C. The column used, for instance, may be a 
Shodex Packed Column A-80M manufactured by Showa Denkosha. The molecular 
weight standard is polystyrene (for instance, manufactured by Tososha, molecular 



weight: 68 to 8,400,000). The polystyrene conversion weight average molecular weight 
(Mw), average molecular number (Mn), and the ratio (Mw/Mn) is adopted as the 
molecular weight distribution. To make the measurement, approximately 5 mg of 
polymer is dissolved in 5 ml of o-dichlorobenzene to make an approximately 1 mg/ml 
concentration. 400 jal of this sample solution is injected, and the dissolved out solvent 
flow speed is set as 1.0 ml.min., and it is detected by a refractive index detector. 
[0040] Next, the viscosity [r|] of the olefin based copolymer used in this invention should 
be limited by tetralin solvent to be 0.1 to 10.0 dl/g, more preferably 0.2 to 7.0 dl/g, even 
more preferably 0.3 to 5.0 dl/g. If the limiting viscosity is too low, the olefin based 
copolymer may have inferior heat resistance, and the tacky agent containing it may have 
inferior tackiness especially at high temperatures. On the other hand, if the limiting 
viscosity is too high, the olefin based copolymer may have inferior flexibility, and the 
tacky agent containing it may have inferior tackiness. 

[0041] The limiting viscosity [r|] is measured in tetralin using an Ubbelohde viscometer. 
A 300 mg sample was dissolved in 100 ml tralin, and a 3 mg/ml solution was prepared. 
In addition this solution is diluted to 54, 1/3, and 1/5, and each of these is measured in a 
normal temperature oil tub at 135°C (±0.1 °C). Each concentration was measured 3 
times, and the acquired values are averaged. 

[0042] The olefin based copolymer used in this invention can be manufactured using a 
conventional Ziegler-Natta type catalyst or conventional single site catalyst (metallocene 
based, etc.) However, for uniformity of composition of the acquired polymer, 
conventional single site catalysts (metallocene base) are best. Example of such single site 
catalysts include, for instance, the metallocene based catalyst in Japan patent No. S 58- 
19309, No. S 60-35005, No. S 60-35006, No. S 60-35007, No. S 60-35008, No. S 61- 
130314, No. H 3-163088, No. H 4-268307, No. H 9-12790, No. H 9-87313, No. H 10- 
508055, No. H 11-80233, No. H 10-508055; the complex non-metallocene based catalyst 
in Japan patent No. H 10-3 16710, No. H 1 1-100394, No. H 1 1-80228, No. H 1 1-80227, 
No. H 10-513489, No. H 10-338706, No. H 11-71420. Among these, in general, the 
metallocene catalyst is used. An especially good metallocene catalyst, for having at least 
one cyclopentadiene shape anion frame and also for flexibility of the polymer to be 
acquired, uses a transferred metal complex of the 3 rd to 12 th group in the periodic table 
which has a CI contrast structure. In addition, one example of a suitable manufacturing 
method which use the metallocene catalyst to acquire a polymer with high molecular 
weight is the method in Japan patent No. H 1 1-206054. 

[0043] Next, the thermoplastic resin made from the new olefin based copolymer and 
thermoplastic resin used in this invention is going to be explained. 
[0044] The thermoplastic resin used in this invention contains (i) thermoplastic resin and 
(ii) the olefin based copolymer used in this invention as necessary components. There is 
no specific restriction on the amount used. However, for flexibility and heat resistance, 
the weight ratio of the thermoplastic resin /olefin based copolymer which constitutes the 
thermoplastic resin should be 1/99 to 95/5, more preferably 3/97 to 90/10, even more 
preferably 5/95 to 80/20. 

[0045] Component (i) used in the thermoplastic resin in this invention is a thermoplastic 
resin. This (i) can be selected from a wide range of conventional thermoplastic resins. 
For instance, there are polyethylene based resins such as high density polyethylene, 
medium density polyethylene, low density polyethylene, straight chain low density 



polyethylene (LLDPE); polypropylene based resin, polybutene based resin, poly-4- 
methyl-penten-1 based resin, polystyrene based resin, polyester based resin, polyamide 
based resin, polyphenylene ether based resin, polyphenylene oxide resin, polyacetal 
based resin, polycarbonate based resin, etc. Preferably, it is (i-1) polyolefin resin. More 
preferably, it is (i-2) polyolefin based resin which has aliphatic olefin with 2 or more 
carbon atoms as its main component. Even more preferably, it is (i-3) polyolefin based 
resin which has aliphatic olefin with 3 or more carbon atoms as its main component. An 
especially good one is (i-4) polypropylene based resin. 

[0046] The (i-4) polypropylene based resin is crystallizing polypropylene which manly 
has an isotactic or syndiotactic structure. Products with a wide range of structures such 
as homo type, random type containing a co-monomer, or block polypropylene made by 
multi step polymerization can be used. The polypropylene based resin may be made by 
gas phase polymerization, bulk polymerization, solvent polymerization, or a multi step 
polymerization combining those. Although there is no specific restriction on the average 
molecular number of the polymer, it should be adjusted between 10,000 to 1,000,000. 
[0047] As an index of crystallization of the (i-4) polypropylene based resin, for example, 
the melting point, crystal molten calorie, etc., can be used. The melting point should be 
80°C to 176°C and the crystal molten calories should be 60 J/g to 120 J/g If the melting 
point of the crystal is too low, or if the molten calories is too low there are cases when 
heat resistance of the acquired thermoplastic resin drops. Therefore, there are cases 
where the tackiness of the tacky agent drops at high temperatures. 
[0048] The following to manufacturing methods for the (i-4)polypropylene based resin 
can be used. A Ziegler-Natta model catalyst can be used by combining a so-called solid 
type transition metal compound containing titanium and an organic metal component, or 
a metallocene catalyst which consists of a transition metal compound of the 4 th to 6 th 
group in the periodic table which has at least one cyclopentadienyl grame and an assisting 
catalyst component, a single polymer of propylene is acquired using slurry 
polymerization, gas phase polymerization, bulk polymerization, solution polymerization , 
or a polymerization method which combines those. There is also a method which 
acquires copolymer by polymerizing propylene and at least 1 olefin selected from olefin 
with 2 to 12 carbon atoms other than that in one step or multiple steps. It is also possible 
to use products currently on the market. 

[0049] The bending elasticity (Ua (MPa)) of the thermoplastic resin used in this 
invention measured following JIS K 7203 should satisfy the following formulae. 

Ub < 1.5 x Sb x (Tb/100) 33 , more preferably, 
Ub < 1.4 x Sb x (Tb/100) 33 , more preferably, 
Ub < 1.3 x Sb x (Tb/100) 3 ' 3 , even more preferably, 
Ub < 1.2 xSbx (Tb/100) 33 . 

If the bending elasticity is not in the above range, flexibility of the thermoplastic resin 
may be inferior, there are cases where it shows inferior tackiness. In the above formula, 
Ub indicates bending elasticity (MPa) measured following JIS K7203. Tb indicates 
weight parts (%) of (a) in the thermoplastic resin composition. 

[0050] The olefin based copolymer and thermoplastic resin which contains olefin based 
copolymer used in this invention can be combined, if necessary, with other conventional 



thermoplastic resins, rubber, other appropriate components in the range that will not 
damage the object of this invention. The thermoplastic resin used in this invention can 
also contain (i) thermoplastic resin, (ii) olefin based copolymer used in this invention, 
(iii) other elastomers as necessary. The (i) thermoplastic resin can be selected from 
various kinds of ethylene based resin, various kinds of polypropylene based resin, various 
kinds of polybutene resin, various kinds of polymethyl pentene based resin, polystyrene 
based resin, copolymer resin of ethylene and acrylic acid base monomer, copolymer resin 
of ethylene and vinyl acetate base monomer, copolymer resin of ethylene and methacrylic 
acid base monomer, acryl resin, polyester based resin, polycarbonate based resin, nylon 
based resin, polyvinyl alcohol based resin, etc. The (iii) other elastomer may be, for 
example, ethylene/a-olefin based copolymer rubber, ethylene/oc-olefin/polyene base 
copolymer rubber, as styrene base rubber, styrene-butadiene-styrene block copolymer 
(SBS), styrene-isoprene-styrene block copolymer (SIS), hydrolyzed styrene-isoprene- 
styrene block copolymer (SEPS), hydrolyzed styrene-butadiene-styrene block copolymer 
(SEBS), etc., diene base rubber, or conventional crosslinking rubber. If necessary, it is 
possible to add other components, including, for example, rosin based resin, polyterpene 
based resin, synthetic petroleum resin, chroman based resin, phenol based resin, xylene 
based resin, and isoprene based resin, etc. 

[0051] The olefin based copolymer and thermoplastic resin containing olefin based 
copolymer used in this invention can be, if necessary, cross linked by sulfur cross- 
linking, peroxide cross-linking, metal ion cross-linking, silane cross-linking, resin cross- 
linking, etc., by conventional methods. The cross-linking agents are the ones generally 
used for curing rubber. For example, there are sulfur, phenol resin, metal oxide, metal 
hydroxide, metal chloride, p-quinone dioime, or bis maleimide based cross-linking agent, 
etc. As cross-liking promoting agent, it is possible to use minium and oxide agents such 
as dibenzo thiazoyl sulfide. Dispersing agents such as a metal oxide such as zinc oxide 
and stearic acid may be used together if necessary. Metal oxides including zinc oxide, 
lead oxide, or magnesium oxide are used. Zinc oxide or magnesium oxide are preferred. 
Furthermore, the thermoplastic resin used in this invention can be actively cross-linked in 
the presence of a cross-linking agent. 

[0052] The thermoplastic resin used in this invention can be acquired by kneading the 
components above using a conventional kneading device, for example, a rubber mill, 
blabender mixer, banbury mixer, pressure kneader, loader, or a two-axis extruder. The 
kneading machine can be closed type or open type. However, a closed type device which 
can be filled with inert gas is preferred. The kneading temperature is a temperature 
where all of the components are molten It is normally between 160 to 250°C, preferably 
180 to 240°C. The kneading time is not discussed since it depends on the type and 
amount of each component and the type of kneading device. However, when a kneading 
device such as a pressure kneader or banbury mixer is used, it is normally approximately 
3 to 10 minutes. It is possible to knead all of the components together. In addition, it is 
possible to add some components after kneading part of the components. 
[0053] It is possible to combine various kinds of stabilizers such as antioxidants, anti- 
aging agents, ozone deterioration preventing agents, UV absorbing agents, photo 
stabilizers, etc. as additional components of the olefin based copolymer and thermoplastic 
resin used in this invention In addition, it is possible to combine additives such as static 
preventing agents, slipping agents, inner release agents, coloring agents, dispersing 



agents, anti blocking agents, lubricants, or cloud preventing agents in appropriate 
amounts. 

[0054] The olefin based copolymer and thermoplastic resin used in this invention may be 
combined with fillers such as glass fiber, carbon fiber, metal fiber, glass beads, asbestos, 
mica, calcium carbonate, potassium titanate whiskers, talc, alaide fibers, barium sulfate, 
glass flaked, fluorine resin; mineral oil based softening agent such as naphthene oil, 
paraffin based mineral oil, etc., as additional components in appropriate amounts. 
[0055] The olefin based copolymer and thermoplastic resin used in this invention may be 
combined with flameproof agents in appropriate amount as additional components. 
Specific examples of flame-proof agents include inorganic compounds such as antimony 
based flame-proof agent, aluminum hydroxide, magnesium hydroide, zinc borate, 
guanidine based flame-proof agent, zirconium based flame-proof agent; ester phosphate 
and phosphorus compounds such as ammonium polyphosphate, ethylene bis tris (2- 
cyanoethyl)phosphonium choride, tris (tribromophenyl) phosphate, tris 
(tribromophenyl)phosphate, tris (3-hydroxypropyl)phophoin oxide; chlorine base flame- 
proof agents such as chlorinated paraffin, chlorinated polyolefin, perchloro 
cyclopentadecane; bromine based flame-proof agents such as hexabromo benzene, 
ethylene bis dibromo norbornan dicarboxy imide, ethylene bis tetrabromophthalimide, 
tetrabromo biephenol A derivative, tetrabromo bisphenol S, tetrabromo dipentaerythritol, 
etc., and mixtures of these. 

[0056] The olefin based copolymer and thermoplastic resin in this invention can be used 
with foaming agents. Specific examples of these foaming agents include sodium 
bicarbonate, ammonium bicarbonate, ammonium carbonate; nitroso compounds such as 
N,N'-dinitroso pentamethylene tetramin; azo compounds such as azo carbonamide, azo 
isobutylonitrile; benzene sulfonyl hydrazine, p, p'-oxybis (benzene sulfonyl hydrazide). 
When toluene sulfo wave processing is demanded, the desired polar polymer can be 
added. Specific examples of this polar polymer include ethylene and acrylic acid, 
methacrylic acid, ethacrylic acid, crotonic acid, dicarbonic acid such as citraconic acid or 
its mono esters, acrylic acid or ester methacrylate such as methyl methacrylate, methyl 
acrylate, ethyl acrylate, copolymers with co-monomer of one or more selected from vinyl 
esters of saturated carbonic acid such as vinyl acetate, vinyl propionate and its ionomers, 
sufonyl hydrazide such as nilhydrazide, and toluene sulfonyl hydrazide derivatives. It is 
also possible to use foam promoting materials. As specific examples of foaming 
assistance materials, for example, there are salicyclic acid, urea, and compounds of those. 
[0057] In this invention, when high frequency processing is demanded, it is possible to 
add a desired polar polymer As specific examples of such polar polymer, there are 
ethylene and mono carbonic acid such as acrylic acid, methacrylic acid, ethacrylic acid, 
crotonic acid; dicarbonic acid such as maleic acid, fumaric acid, itaconic acid, citraconic 
acid and monoesters of those; acrylic acid or methacrylic acid esters such as methyl 
methacrylate, methyl acrylate, ethyl acrylate; copolymers or multi dimensional 
copolymers with co-monomers of one or more selected from vinyl esters of unsaturated 
carbonic acid such as vinyl acetate, vinyl propionate and its ionomers. 
[0058] In the tacky agent of this invention, although a tackiness adding agent is not 
required, it can be added to improve tackiness and for other reasons. Suitable tackiness 
adding agent include, for example, natural rosin resin such as rosin, dammar, denatured 
rosin and its derivatives, terpene based resin and its denatured forms, aliphatic hydrogen 



carbide resin, and so-called tackiness adding agents of chroman indene resin. Among 
these, terpene groups such as terpene phenol ct-polyterpene are preferred. Specifically, 
there are YS resin TO- 105, Clearon (manufactured by Yasuhara Chemical), Alcon, ester 
gum, and Pencel (manufactured by Arakawa Kagakusha). 

[0059] The tacky agent of this invention can be used as two or more layers consisting of 
a layer of tacky agent and at least one outside layer. In this laminated body, the material 
which constitutes each layer can be either different or the same. The materials for each 
layer can be selected from other conventional thermoplastic resins, rubber, and other 
components. The thermoplastic resin in these materials can be selected from various 
kinds of ethylene based resin, various kinds of polypropylene based resin, various kinds 
of polybutene based resin, various kinds of poymethyl pentene based resin, polystyrene 
based resin, co-polymers of ethylene and acrylic acid based monomer, copolymers of 
ethylene and vinyl acetate base monomer, acryl resin, polyester based resin, 
polycarbonate based resin, nylon based resin, polyvinyl alcohol based resin, etc. Suitable 
rubbers include, for instance, ethylene/oc-olefin based copolymer rubber, ethylene/a- 
olefin/polyene base copolymer rubber, styrene base rubber, hydrolyzed styrene base 
rubber, diene base rubber, conventional cross-linking rubber. Other components include 
woven fabric, non-woven fabric, various kinds of stabilizers, various kinds of additives, 
fillers, mineral oil based softening agents, flameproof agents, high frequency processing 
assistance material, rosin based resin, polyterpene based resin, synthetic petroleum resin, 
chroman based resin, phenol based resin, xylene based resin, and isoprene based resin, 
etc. These can be used in appropriate amounts. 

[0060] Although the manufacturing method for the above tacky agent is not restricted, 
each component can be kneaded using a dry blend or conventional kneading equipment 
such as rubber mill, brabender mixer, banbury mixer, pressure kneader, loader, or a two- 
axis extruder. It can be prepared as a singe layer sheet or blown film, extrusion by T-die, 
single axis drawing, two axis drawing, calendaring, etc. Using a blown film 
manufacturing device or T die film manufacturing device, techniques such as co- 
extrusion, extrusion coating (also called extrusion laminating) are adopted, and a 
laminated sheet or film is prepared. Although the thickness of the acquired sheet or film 
is not restricted specifically, it is preferably 0.001 to 5 mm, more preferably 0.005 to 2 
mm. 

[0061] There are cases where the tacky agent of this invention is used as a tacky sheet or 
film which consists of a substrate and a tacky layer. The substrate is not specifically 
restricted For example, in the case of thermo plastic resin, there are crystallizing 
polypropylene single polymerization or polypropylene based resins of random or block 
copolymers with propylene and small amount of a-olefin, low density polyethylene, 
middle density polyethylene, high density polyethylene, polyethylene based resins of 
linear low density polyethylene, poly-4-methyl-pentene-l ethylene-a-olefin co-polymer, 
propylene -a-olefin co-polymer, ethylene-ethyl acrylate co-polymer, ethylene-vinyl 
acetate co-polymer, ethylene-methyl methacrylate copolymer, ethylene -n-butyl acrylate 
copolymer, etc. In addition, it is possible to use mixtures of the above. Among these, for 
effectively giving excellent flexibility, tackiness, and scratch resistance, polyethylene' 
based resin or polypropylene based resin which has good compatibility with the olefin 
based copolymer used in tacky layer are preferred. For tacky layer and substrate to have 
tackiness without delamination, it is preferred that the thermoplastic resin used in the 



tacky layer and substrate are the same. It is also better for recycling. In addition, 
tackiness can be controlled by controlling the ratio of olefin based copolymer and 
thermoplastic resin in the tacky layer. Furthermore, by increasing the amount of 
thermoplastic resin in the blend, it is possible to use it as the substrate. 
[0062] The substrate can be a single layer sheet or film. It can be also two or more layers 
of composite sheet or film. The substrate can be clear. However, by coloring the above 
materials or printing, it can be used for various purposes. 

[0063] In the tacky sheet or film of this invention, the substrate and tacky layer can be 
prepared as a laminated sheet or film by co-extrusion, extrusion coating (also called 
extrusion lamination) using a film-blowing device or T die film manufacturing device. 
Although the thickness of this sheet or film is not restricted specifically, it should be 
0.001 to 5 mm, more preferably 0.005 to 2 mm. 

[0064] In addition, when this tacky sheet or film is used as a roll product, release paper is 
put between the layers, or a silicon base or one which has a polyethylene imine long 
chain alkyl group addition product as its main component is used to reduce its affinity 
with its own back side. Also, if necessary, various kinds of functional additives to 
improve surface lubrication by combining mold-release agents or other additives can be 
used in the range that does not damage the effects of this invention. 
[0065] The tacky agent acquired in this invention is suitable for wrapping, household and 
office, electric insulation or discrimination, fixing or bundling, repair, duct construction, 
masking tape (sheet or film), as a tacky sheet or film; for stainless steel or aluminum of 
construction materials as sheet or film for protection, plywood, steel plate, resin plate, 
glass, or a surface protection sheet or film for preventing scratches between or during 
processing steps for appliances, precise machining, automobile bodies, storing, 
transportation, or scratching in secondary process such as bending or pressing. 
[0006] The hot melt adhesive acquired in this invention is suitable for adhesion of 
polyolefin based resins to each other, or polyolefin resin and different kinds of materials 
such as paper, wood, leather, cloth, various kinds of synthetic resin, metal, stainless steel, 
aluminum plate, plywood, steel plate, stone, or glass. 

[0067] Various application methods are used. For instance, conventional hot melt 
techniques such as applying molten hot melt adhesive on the surface between a 
polyolefin molded body and the object of adhesion and compressing them immediately, 
or sandwiching a tape or sheet consisting of hot melt adhesive of this invention between 
the objects to be joined and placing the assembly in a hot air oven, heat pressing, or high 
frequency heating, etc., are used. 

[0068] 

(Examples of practice) 

This invention is going to be explained in more detail according to the following 
examples of practice. However, they are just examples and are not meant to restrict this 
invention. 

[1] Synthesizing of olefin based copolymer (table 1) 
Example of practice 1 

Using a SUS polymerization tool 100 L furnished with wings, copolymerization 
of ethylene, propylene, and 1-butene was done continuously. That is, hexane is supplied 



at 83 L/hour, also, ethylene at 4.5 kg/hour, propylene at 1.9 Kg/hour, 1-butene at 17.1 
kg/hour continuously as polymerization solvent from the lower part of the polymerization 
tool. Meanwhile, the polymerization solution is taken out continuously from the upper 
part of the polymerization tool so that the polymerization solution in the polymerization 
tool was 100 liters. Dimethyl silyl (tetramethyl cyclopenta dienyl) (3-tert-butyl-5- 
methyl-2-phenoxy) titanium dichloride, triphenyl methyl tetrakis (pentafluoro 
phenyl)borate, triisobutyl ammonium (called TIBA in the following) catalysts are each 
continuously supplied to the lower part of the polymerization tool at 0.012 g/hour, 0.640 
g/hour, and 2.314 g/hour. Molecular weight is adjusted by hydrogen. Copolymerization 
reaction is done at 50°C by circulating cool water in a jacket attached to the outside of the 
polymerization tool. Next, a small amount of ethanol is added to the polymerization 
solution removed from the polymerization tool, and the polymerization reaction is 
stopped. After removing the monomer and washing in water, solvent is removed by 
steam in a large amount of water, and the copolymer is taken out and dried at 80°C for 
one day and night under reduced pressure. With above operation, ethylene-propylene- 1- 
butene copolymer (polymer A) is prepared at 4.4 Kg/hour speed 



dimethyl silyl (tetramethyl cyclopenta dienyl) (3-tert-butyl-5-methyl-2-phenoxy) titanium 
dichloride 

[0069] 

[2] analysis of olefin based copolymer 

(1) IR measurement 

When the olefin based copolymer is analyzed by IR, horizontal shake vibration of 
methylene was observed at 720 cm" 1 , horizontal shake vibration of methyl group 
originated from methyl branch of propylene was observed at 1 154 cm" 1 , horizontal shake 
vibration of methyl group originated from ethyl of 1-butene was observed at 770 cnT 1 . 
This confirmed that each monomer component was co-polymerized. 

(2) limiting viscosity [r|] 

Viscosity was limited using an Ubbelohde viscometer in 135°C tetralin. A 300 
mg sample was dissolved in 100 ml of tetralin to make a 3 mg/ml solution. In addition, 
this solution was diluted to l A, 1/3,1/5. Each concentration was measured in a normal 
temperature oil tub at 135°C (±0.1°). Measurement was repeated 3 times for each 
concentration, and the average value was used. 

(3) measurement of molecular weight distribution 




Molecular weight distribution was measured by gel permeation chromatography 
(GPC) (manufactured by Waters, 150 C/GPC device). The dissolving out temperature 
was 140°C. The column was a Sodex Packed Column A-80M manufactured by Showa 
Denko. The molecular weight standard was polystyrene (manufactured by Toso, 
molecular weight: 68 to 8,400,000). The polystyrene conversion average molecular 
weight (Mw), average molecular number (Mn), and ratio (Mw/M) are adopted as the 
molecular weight distribution. An approximately 5 mg sample is dissolved in 5 ml of o- 
dichlorobenzene, and it is set at approximately 1 mg/ml concentration. Next, 400 \xl of 
this sample solution was injected. The dissolved out solvent flow speed was 1 .0 ml/min., 
and it was detected by refractive index detector. 
(4) differential scanning calorimeter (DSC) measurement 

The differential scanning calorimeter (DSC 220C manufactured by Seiko Denshi 
Kogyosha) was used. The heating and cooling processes were done at 10°C/min. 
[0070] 

[3] evaluation of tacky sheet for surface protection (table 2) 
Example of practice 2 

90 wt. parts of olefin based copolymer (polymer A) and 10 wt. parts of Excelene 
EPX KS37G1 (manufactured by Sumitomo Kagaku Kogyosha, MFR = 2.5 g/lOmin.) 
were pre-kneaded using a plasticoder PLV 151 manufactured by Prabender Co. for 2 
minutes at 200°C and 10 rpm. After that, kneading was done for 10 minutes at 80 rpm, 
and a tacky agent was acquired. This adhesive and homo polypropylene substrate 
(manufactured by Sumitomo Kagaku Kogyosha, MFR = 10 g/10 min.) were each used to 
form a 100 jam film. They were pasted together, and were heated and bonded in an oven 
at 200°C, and a tacky sheet for surface protection was acquired. 
[0071] 

Example of practice 3 

80 wt. parts of olefin based copolymer (polymer A) and 20 wt. parts of Excelene 
EPX KS37G1 (manufactured by Sumitomo Kagaku Kogyosha, MFR = 2.5 g/lOmin.) 
were processed the same as example of practice 2. 
[0072] 

Example of practice 4 

70 wt. parts of olefin based copolymer (polymer A) and 30 weight parts of 
Excelene EPX KS37G1 (manufactured by Sumitomo Kagaku Kogyosha, MFR = 2.5 
g/lOmin.) were processed the same as example of practice 2. 
[0073] 

Example of practice 5 

A substrate made of the tacky agent of example of practice 4 and Excelene EPX 
KS37G1 (manufactured by Sumitomo Kagaku Kogyosha, MFR = 2.5 g/lOmin.) was 
made into a laminated film using a blow molding machine manufactured by Braco Co. 
Specifically, this tacky agent was extruded from a <j> 50 mm, L/D = 29 extrusion machine 
at 190°C. Meanwhile, Excelene EPX KS37G1 was extruded from a § 50 mm, L/D - 29 
extrusion machine at 190°C. These two were supplied to a multiple layer inflation die 
150 mm <|> in diameter, a 2 mm die rip, and 190°C die temperature. Next, the tacky agent 
was laminated on one side of substrate by blow molding at 1.5 blow rate, 5 m/min. 
pulling speed. As a result, a laminated film 100 jam thick with a 1/1 thickness ratio was 
manufactured. 



[0074] 

Example of practice 6 

A three layer substrate was made from the tacky agent of example of practice 5 and homo 
propylene (manufactured by Sumitomo Kagaku Kogyosha, MFR = 7 g/lOmin.) using a 
three-part co-extrusion T die manufactured by CBC Tech (die width: 600 mm). 
Specifically, this tacky agent was extruded from <j) 40 mm, L/D = 32 extrusion machine at 
230°C. Meanwhile, homo polypropylene was extruded from a dual extruder with <)> 40 
mm, <j> 50 mm (both L/D = 32) at 230°C. These were turned into a two layer construction 
by a feed block and were extruded from a T die. They were cooled and solidified on a 
chill roll kept at 20°C, and a film with a 50 urn thick tacky layer and 50 jam thick 
substrate layer was acquired. 
[0075] 

Example of comparison 1 

Except that ethylene-a-olefin copolymer (manufactured by Dow, product name: 
Affinity PF 1 140, [r|] 0.98 dl/g Mw 1.7 x 10 5 , Mw/Mn 2.3, melting point 97.5°C, melting 
heat 86 J/g) was used as the tacky layer, the procedures in example of practice 2 were 
used. 
[0076] 

(performance test) 

1 . releasing strength 

The tacky sheet or film from examples of practice 2 to 6 and example of comparison 1 
were applied to a steel plate coated with melamine (manufactured by Kansai Paint). 
After compression by a 5 kg rubber coated roller at 23°C, it was left for 30 minutes. The 
force required to remove the tacky sheet or film at 25 mm releasing width, 180°C peel 
angle, 500 mm/min. peeling speed, and 23°C was measured. It was left for 30 minutes at 
-20°C, and the removal force required at -20°C was measured. 

2. release strength as time passes 

Using similar methods, it was applied to a coated plate and left at 90°C x 15 hours. After 
each coated plate was cooled down to 23°C, the force required to remove the tacky sheet 
or film at 25 mm peeling width, 180°C peel angle, and 500 mm/min. peeling speed was 
measured. 

3. evaluation of residue 

After the release strength as time passes test was finished, the surface of the coated plate 
was observed by eye. The results from example of practice 2 to 6 and example of 
comparison 1 are shown in table 2. 
[0077] 

[4] hot melt adhesion evaluation (table 3) 
Example of practice 7 

50 wt. parts of olefin based copolymer (polymer A) and 50 wt. parts of alcon P- 
125 (Arakawa Kagakusha) were completely molten for 30 minutes at 180°C, and a tacky 
agent was acquired. Next, a tacky agent drawn between a two-axis drawn polypropylene 
film (25 jim which used polypropylene of MI = 2) was applied at 50 (im thickness. The 
polypropylene film was compressed at 60°C x 1 kg/cm 2 for 1 min. and it was left for 15 
hours at 23°C. This test sample (25 mm x 50 mm) was used, and a release test (peel 
angle 180°, releasing speed 300 mm/min., 23°C) was done. 



[0078] Example of comparison 2 

Instead of the olefin based copolymer (polymer A) of example of practice 7, 
ethylene-vinyl acetate copolymer (MI = 7, vinyl acetate 28 wt %) was used. Except for 
this change, similar procedures were used, and evaluation was done. Results from 
example of practice 7 and example of comparison 2 are shown in table 3. 
[0079] 
table 1 







Example of practice 1 


Polymer A 


Polymerization temperature 


°C 


50 


Ethylene 


Kg/h 


4.5 


Propylene 


Kg/h 


1.9 


1-butene 


Kg/h 


17.1 


*l(f) 


g/h 


2.314 


*2 (g) 


g/h 


0.640 


•3(h) 


g/h 


0.012 


Crystallization melting 
point 


°C 


None 


Crystallization molten 
calorie 


Mj/mg 


None 


Crystallization temperature 


°C 


None 


Crystallization calorie 


Mj/mg 


None 


Limiting viscosity [r|] 


Dl/g 


0.89 


GPC Mw/Mn 




1.9 


Pulling (JISK8251) 






Strength at cutting 


MPa 


0.07 



*1 (f): triisobutyl aluminum 

*2 (g): triphenyl methyl tetrakis (pentafluorophenyl)borate 

*3 (h): dimethyl silyl (tetramethyl cyclopenta dienyl) (3-tert-butyl-5-methyl-2-phenoxy) 
titanium dichloride 
[0080] 
table 2 





23°C releasing 
strength 


-20°C releasing 
strength 


Releasing 
strength when 
time passes 


Residue 


Ex. Of practice 
2 


500 


140 


800 


None 


Ex. Of practice 
3 


900 


200 


120 


None 


Ex. Of practice 
4 


120 


80 


80 


None 


Ex of practice 6 


550 


20 


20 


None 


Ex. Of practice 


500 


170 


10 


None 



6 










Ex. Of 
comparison 


8 


0 


0 


None 


[0081] 
table 3 
[g/25 mm] 






23°C releasing 
strength 


-20°C releasing 
strength 




Ex. of practice 
8 


4000 


500 


Ex of 

comparison 2 


130 


5 



[0082] 

(5) evaluation of thermoplastic resin 

The combinations shown in table 4 and table 5 were pre-kneaded using a plasticoder PLV 
151 model manufactured by Brabender for 2 minutes at 200°C and 10 rpm. After that, 
kneading was done for 10 minutes at 80 rpm. Next, following JIS K 6758, the 
composition was applied by press molding, and a sheet was manufactured. 
Characteristics of the thermoplastic resin in this example of practice were measured by 
the following method. 
Pulling test: JIS K 6521 

Test sample shape: dumbbell shape No. 3 model 

Pulling speed: 200 mm/min. 

Number of test samples: 3 
For tensile strength at failure EB (%),to omit irregular results, if the tensile strength was 
less than 80 % of the mean, the result was omitted. The arithmetic mean average of the 
remaining measurements was used as the result. 
[0083] 

(6) calculation 

The tensile strength at failure EB (%) of the thermoplastic resin of examples of practice 9 
to 14 acquired by blending the olefin based copolymer and polypropylene based resin of 
this invention and polypropylene resin in example of practice 15 was plotted against the 
weight ratio (Pa) of olefin based copolymer in the resin. The following fifth order 
formula was acquired. Distributing ratio (R2) was 0.9745. 

EB = -28799 x Pa5 + 65859 x Pa4 - 48394 x Pa 3 + 12995 x Pa2 - 1086 x Pa + 870.15 
(formula 4) 

A straight line was fitted to (Formula 4) using the least squares method from Pa = 0.20 to 
0.60, and the slope S [2/6] was found. The slope S [2/6] was as follows, and (formula 1) 
was fulfilled. 

S [2/6] = 0.98 
S [2/6] > -800 



[0084] 
table 4 





Example of practice 


9 


10 


11 


12 


Polymer A 


Wt. % 


20 


30 


40 


50 


PP-1 


Wt. % 


80 


70 


60 


50 


Pa 




0.20 


0.30 


0.40 


0.50 


Puling (JIS 
K6251) 
Stretch at 
failure (EB) 


% 


890 


860 


83- 


730 



Propylene - ethylene random copolymer resin where MI of PP- 1 :230°C, 2. 1 6 Kg loaded 
weight is 2.8 (g/min.) containing 3.7 wt. % and 20°C xylene soluble component is 3.2 %. 

[0085] 
table 5 





Example of practice 


13 


14 


15 


Polymer A 


Wt. % 


60 


70 


0 


PP-2 


Wt. % 


40 


30 


100 


Pa 




0.60 


0.70 


0.00 


Puling (JIS 
K6251) 
Stretch at 
failure (EB) 


% 


750 


850 


870 



[0086] 

(Effects of this invention) 

As explained above, according to this invention, regardless of the range of 
temperature, good tackiness is maintained without changing extremely as time passes 
even under low and high temperatures. The surface of the object will not be 
contaminated. A tacky sheet or film with excellent release properties can be offered. In 
addition, this invention offers a new hot melt adhesive which is bonded without using an 
organic solvent. It maintains good bonding without changing extremely as time passes, 
even in low and high temperatures. 
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R [3/5] -R [2/6] SO. 15 (5$; 2) 

(R[3/5], R [2/6] 14, ttJB«jAtt0§IJR#)lff 
«H*tfEB (%) (J I S K 6 2 5 1CW) £®Wl 

£#aa#*P a fcglfflilc/o y h b-C#?>ix5ftill<o 
5ftaia»l!:J;>)*»fo*T,5fi|5|#S;OPa=0. 3 0 
~0. 5 0, Pa=0. 2 0~0. 6 0 (Pattffiflgjtl 

©EW®«wSlHl^*illSr^'>2^ffilcJ:t) 



±IBoani»s;tt, tt>, Pa = 0. 00, 0. 
20, 0. 30, 0. 40, 0. 50, 0. 6 0, 0. 

ZtlU±.<Dm&\C\X £P a«*S, HZKO. 10£1T 

(0 0 15] *»A>5B8«li*J^-C, #*IXI4, 
R [3/5] -R [2/6] SO. 2 0 

<k Oft* IX 14, 

R [3/5] -R [2/6] SO. 2 5 
JIICS* IX 14, 

R [3/5] -R [2/6] SO. 30 
Weft* IX 14, 

R [3/5] -R [2/6] SO. 35 

fcoii$J*lXI4, 

R [3/5] -R [2/6] SO. 4 0 

[0 0 16] *mm?&mtitis*i'7 4 
a*, ran at; <*2) ©BWRfraaLttv^fc 
i4, #&neM^att«rn«A«^, ig^wic^ffiic/ 

hXI47-f/VAtLTfflVfc®^'lcl4, SiJ«t& 

[0017] **weifcffls*i5*w7^xa*a«# 

a*»6B» ±B»BWRteao*.T. TIE (S63) ©§8ifc£ 

•ai-*r t*aicff*Lv\ 

S [3/5] -S [2/6] g-50 (5$3) 

(s[3/5], s [2/6] i4, mmmtitomw&m 

WWEB (%) (J I S K 6 2 5 ltfltDO.) £S»tfl 

k, «MWij**«pKa**ix5*w7-fva*a^«c<o 
5Raiaj»^j;*)*«>6n?>aiHiJ»s;©pa = o. 30 

~0. 50, Pa = 0. 20~0. 60 ( P a ttStfliiHl 

j*** ica* * n* * -r >-3&*a£-#©a«a# 

coEW^©ani^*iS?Sr*'>2*&lc < J:9 
[0018] *»*»5K«k:*!v^r, ff*ixri, 

S [3/5] -S [2/6] g-70 
«fc9»*L<tt, 

S [3/5] -S [2/6] 9 0 
#IC0* 1X14, 

S [3/5] -S [2/6] g-110 
IX 14, 

S [3/5] -S [2/6] £-120 

[0019] *»WTrtwi*iT.6*w7-f v**aa# 

*5, 0*2) RXf «3) omi«XSUev«^: 
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**»^**tr» Rrffltt»IB«rt«fc©**tt fc 

L fctt#* *:# b ft* V ^Wr&& h Z> . 
[0 0 2 0] ft*, (2) KfSlfc^JVCV^, 

2 0 < C^UVpT*J*»#2 0fi*%«T^y^nlf 
u^^g^*;t^^y^nt: e ^y^Mi (x) fctt, 
(i-4) fcLTBiESnSsKy^ntruyRW 

2 o^^^w^BrssF^tt^T^^ffi • &mcmcx'& 

btl%$&<»ZkXfoZ>o i-ftfc^, 2 0 0mggS(D 

5o Bf&«fMa, ^Micr 2 o^pflsc^tfc^, o^o 
i/ >^r»rt» fc * ^ ^ ^ -r 

*i/i^^»rt»«:KS«^^Tll*lcft**^^ 

[00 2 1] 2 0t*5/WVpT*J*$»S2 Ofifl: 

%HTO*9/ntfuyJWI (X) fc, 
*£&Itfi- (DSC) Sr«V>«3£Lfc«*{tta«Tc 

CC) fclSAfcJRAH (mj/mg) ^TEHWSrWfc 
1-it*#*LV> Q (ft*, DSCWMStt, J IS 
K 7 1 2 lfttf, J I S K 7 12 2lC!|*«U fcfc 
DSC 2 2 0C (CSr/E 

v\ #aRt^Baias©v^-r*i% i otvm i n<om& 

- 1 0 ^ [AH— (TcXl. 4) -62]sS10 

— 8 S [AH— (TcXl. 4) -62]^8 
Hfc»*L<tt, 

-6£[AH- (TcXl. 4) -62]^6 

[0 0 2 2] 2 Ot^r^l/V olM^ 2 0 w t %JilT 
<D7$])7K\?l'>% t mffi (X) asKttHSrfl+iafc, * 
fc »$H£ fc fc »«tt<0>* y v xRxtmmwt 

isrvy>{ v»*S-&flcSrjE»^W3£i-6 r. fc #"C# ft 

[0 0 2 3] ftiC, 2 0Wi/l/y«fg^2 0li 

%KT"e*>a#y (x) iim r 



19 ff* L < n * y &^tr7 >^ A * ?V># y 7 

ntru^5R»jit?fc*p ft*\ R^y^p^i/yMi 

iCffllSJtftV^ »4L<Wl1 0, 000-1, 00 
0, 0 0 0tCW«£il£o 

[0 0 2 4] 2 0 < C^ri/Wy^^^2 OfiS%J^T 
■CfcSaKy^ntruvSWIB (X) Zmig-tZZfetL 

fc t> l fflW-T aJSJH#£SB 4 ft-KS 6 KcoS^S^-g- 

&2-1 2<D^-U-7^y^fe»tfilS ll^tl^7 

-f y fc $^5rfcicJ:o T^S^ft *'&1t 9 *t 

S^feSrfcWSifc^-CtSo ft*\ TWK<0KSft*:JB 
^<5wfct>*Ttrcfc3<> 

[0 0 2 5] «±^7^-^$r^LftV>^ #b 

Sr^tffR WJH4»*ttdl»<o*tttt fc R*M£ fc 
fciB«ltto^9v^^S»ddS*)Sfc«), -£;ft£^A, 

-cm&atizftmizQiRi \,x»bti&s&i*<omt>*ti 
zmmmtcxixn, s«Lfe«^***»e>i^ftv^# 

[0 0 2 6] 

majm<o%m&<o&\z&^x, ±u<omL\cmaxr 

K»ttS:3lSJSi-©wfc3ftS#*LV\ -f-fcfe^ 
flWShSti/^-f^J^fi J IS K7 2 0 
3 (CipftL LSSJg Sftfeafr^tfy^ntTU fc ^ U > 

KUT»b*tSJ»-srffitt»fflia*ft^ftlf#tt* (Ua 
(MP a)) tfTffi*oBB«Sr*JB'rs^fcdS»*Uv\ 
Ua^l. 5XSaX (Ta/1 00) 3 3 

Ua^l. 4XSaX (T a/100) 33 

Ua^l. 3XSaX (Ta/100) 3 ' 3 

UaSl. 2XSaX (Ta/100) 33 

XhZ>o ±IBttBBSr^ixSfc> y &t>ti5>*i'y -<y%& 

***natt^JfcLra>tt»*|i:*5«^^*6 0 ft 
*\ ±ia^jc*^-c, uatt^i/y Kicfflv^fcjj5**y 

yn^\y^mm<0 J IS K7 2 0 3 tcW UBiJ££ft 
(MP a) Tal«IWiia 
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%) 

[0027] ftic, *%m-?tiim£ti?>*i'7<<y%& 
y, ^y^y^^ m^^y << ^Rw-^mm 

4 v?k*m&ft*mfc* <n&m\ tLx 

UTiE (a) - (d) <D*y^—t>m^Zti%o 

[00 2 8J (a) o-tl^7>fy 
t LT&> jE^&^lK^a-^W^^ y^£ 

i^i/y, i-:/t>\ l-^yr^ l-^iry, l- 
^-f"r>. l-t^fy, 1 -/^y, 1 — ri?y, l 
-!)yfty, l - K^-fey, i - h Dfty, i-r 
Vyr-ty, i-^y*x-fey, l-A^tfty, l 
-^T^x-fey, 1 -;^*7^y, l-^/xirv, 

<!; LTIt 3-yf/^l-^7^ 3-^/w-l- 
^yrv, 4 -Z^- l — -^y^y, 2-^^-1 
-^*-try x 2, 2, 4- h ]) t^/v- i -^yfy* 

y, 1-^7^ 1-^Mry, 1 -^ry, 1 - 

[0029] (b) #y^yft;£*> 

yfti^&tflis&#&#y ^yifc^^&tf ^ 

mm&'&xv ^yfc&mt, r/^^yg, ry-A- 

7 5-/Vt^^S, 

£LTf*. 1, 3-:/*i^ny, ^fy^u 

V, 2 -ni^- l , 2--?xi\?;V- 
1, 3— zf 2— ry^ntfyl/-!, 3-:/* 
v^y x 2-^*^-1, 3-T^i^.y, 2, 3- 
s^^vw-i, 3-:/*i*xy x 2, 3-^^/W- 
l, 3-^^^rcy N 2-Zfyv-l, 3-^y^i^ 

y v 2-^/W-l, 3-^^rf-i/^y, 

1, 3-^^v^y, 2-^^-1, 3 -x#v^ 

y, 2, 3-i^fvw-i, 3— o 2, 3 

2, 3-i^^/U 

-1, 3-^-^^^y, 2, 3-S^?W-l, 3- 

^^y^^j^$n^o m^s^y^y^^i 



2, 3-^^^yV-l, 3-v/^n-<y^^y x 2, 

3- 5***71'- 1, 3 -V^n— ^-y-i^y, 2-^n 
P-l, 3-^v^y, 2, 3-^nn-l, 3- 
7#i/zny^ 1 _ :7/ ^ n - lt 3-y^v^y, 2 - 
*nn-l, 3 -^y^v^^y, 2-^du-I, 3 - 
y^u^y^i^y, 3->y^cr^3r 

[0 0 3 0] 3iyffc^*t LTtt, SJfiK^ 

******* y a vfl2^***5*jfe>ns. eistt^ 

«# y a vft*wav*««**«jK y a^fl^awu 
ta^*^*, ry-zvg, rs-^^s, t9a> 

*A^ r7/w^r^^^S^^A/-ev>Tt)J:v> 0 jjg 

mm&&®tf))*y{k&®i<DbLx\^ tttjut, i, 

4- ^^rf-^y, 1, 5-^U-v^y, l, 6 
^i^3iy, l, 6-tf-^v^y, 1, 7-tf-**^ 

^y, i, 8-y^rcy, i, 9-^^y, l, 
i3-Th7r r ^^y> i, 5, 9-x*hy^y> 

3- yfvu-l, 4-^r-y-v^y, 4-^^/u-l, 

4- ^**^31^ 5-^^-1, 4— *f-v^ 

1, 5 -^^ri^-y^y, 3. 3-^^^/W-l, 4-^ 
*iJ-^:ny, 3, 4-^^-1, 5-^^^ 

y, 5-^^-1, 4-^^^y, 5 -xf/u- 

1, 4-'V7 p *i^y > 5-^^-1, 5-^^^ 

-1, 5-^^^y, 3-^^/W-l, 6— v/* 
>^y, 4-^^/W-l, 6-^y^^y, 4, 4- 
^^-1, 6-^^^y, 4-31^-1, 6 
-^^xy, 4-^^/w-l, 4-^^^^y, 
4-^^^^y, 4-3i^;u-i, 
4-^^^^y, 4-^-^^^ 
y, 5-^-^^^y, 
1, 5~^-^^v?^y x 5~3i^-l, 

xy, 6-3:^-1, s-^-^^^y, 

^y, 6 1 , 6-^^i^y, 6-^0 

^^^y x 4-.^^/v,-i t 4-/*^^y, 5-^ 
f-Ar-1, 4-y^^y, 4-^yl/-l, 4-y-^ 
^y, 5 -^jv- l , 4-y^^y, 5-^^ 

-1, 5-y^^niy, 5-y*f^ 

y % 1, S-Zi-^y, 6 

1, S-y-fv^oiy, 6-^f-/W-l, 6-y^-^3i 

y> 6-Z^^y, 
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1, 


6 




7 


-jnfTU- 1 , 


6 


-y^s^r 


y. 


7 


-yfyw-1, 


7 




8 


-y^/v- 


1, 


7 




7 




7 




y^ 


5 


-y^vP-1, 


4 




5 




l, 


4 




5 


-**f-)V- 1, 


5 


— 


y. 


6 


-y^/u-l, 


5 




5 




i, 


5 




6 


-ZL^JV- 1 , 


5 




y, 


6 




6 




6 




i, 


6 


-"r%i/^y. 


7 


-y^vu- 1, 


6 




y > 


7 


~^,v- 1 , 


6 


—^rjj^^-y^ 


7 


-y?vv- 


i, 


7 




8 


-y^vu- l, 


7 




y. 


7 


1 , 


7 




8 




i, 


7 




8 


-y^Vl"- 1, 


8 






9 


1, 


8 




8 




1, 


8 




6 


-y^VU- 1, 


6 


-vy*r*y 




9-^^-1, 


S-^V'x^^y, 6, 10 



-^yfvH, 5, 9-^yy"^ h V 5, 9 -i? 

y?vu-l, 4, 8 -<r# Y V^y, 4 -xf ijfys 
-y^/U-1, 7-y-*-$*t>\ 13-xf^-9-y 
9, 5, 9, 1 

4, 8, 12-rh77*^x 
8, 14, 16-h!)^f/l/-l, 7, 14-^ 

f-^hij^y, 4-xfyfy- 1 2-y^A—l, 

1 1— O-^x^^y^^^^^o flg£i#^*® 
tfV*yik&Mkl,Xn, tztz.tt, tf^l^p^* 
iry, 5-t*~^2-y/WOM^, 5-xf Ufy- 

i?*y s yi/w^yw^y, %/$ vxttit^y, 

2, 5 -y^/U-j-^y^ 2 -y^/W-2, S-yA' 

>\ 2, y^ntfyx^-s-y^/^y, 
2-xf 

/Utff/M^ 1, 4-^?-/^? P^^MrV, 1, 3 
-•^tf^/WV^a^^^ 1, S-v^-zl'^P^ 
V^y, 1, 5-&\?=>/Ui/0 uir?# y, l-TV/is 
-4-\f^;Vi/^u^-fy s 1, 4-^7!J/Vi/^a 

1, y^v/^n^^^y, l-7!);V-4 — f 

y/n^;l/V^n^fy, 1 y^P^^yU-4 

[0031] (c) m*k*vy jvw&m 

ttfflSftS, m&rvy* yt LXit* itbju** J iv 



y/P/tf/M;>\ i -y^/wy/MOw^>\ 7-y^/wy 
;v^y, 5, 5, 6- hy y ^w/Mv^-*>\ 5 
-7i nyuy 5 -^y?;^ /wtf/i'* >\ 
5-xf !)ry//^/4y, s-fxi/uy/^/u^ 
V, 1, 4, 5, 8-v>y*y-l, 2, 3, 4, 4 
a, 5, 8, 8a-t^tKDf7^l/y, 

4, 5, 8-v^y^y-l, 2, 3, 4, 4 
a, 5, 8, Sa-t^tKPty^l/y, 2 
/U-l, 4, 5, 8-i/y^y-l, 2, 3, 4, 4 
a, 5, 8, 8a-^^tKaf7^l/y, 2, 3- 

^y^-yu-i, 4, 5, 8-^y^y-i, 2, 3, 

4, 4a, 5, 8, 8a-t^tKat7^l/y, 2 

4, 5, 8-^y^y-l, 2, 3, 
4, 4a, 5, 8, 8a-t^^t Knt7^I/y, 2 

-oif-y^-i, 4, 5, 8-v>y*y-i, 2, 

3, 4, 4a, 5, 8, 8 a-*^t Kot7^l/ 

>\ 2-y/v^-D-i, 4, 5, 8-^y^y-i, 

2, 3, 4, 4a, 5, 8, 8a-^^fcKnf7^ 

uy, i, 5-v^y^/v-i, 4, 5, 8-^y^y- 

1, 2, 3, 4, 4a, 5, 8, 8a-t^?tKPf 
2-i/^a^s*i/^- 1, 4, 5, 8-^y 
*y-l, 2, 3, 4, 4a, 5, 8, 8a-t^t 

KPf7^ky, 2, 3-^PP-l, 4, 5, 8- 
i^y^y-1, 2, 3, 4, 4a, 5, 8, 8a-t^ 

nFpfy^^ 2-^y^^-i, 4, 5, 8 

-^y^y-l, 2, 3, 4, 4a, 5, 8, 8a-t 

^^tKPt7^uy, 1, Kp^p^y 
#i^xy, 5-^pp/;Wy, 5, 
yA^/MO\ 5-7;vtpy/^M^ 5, 5, 6 

- h y 7 a^p - 6 - h y y/w^-p y ^/wy /u^u^ 

5-^PP^f/M/V^y, 5-n^y;/!/ 
#/M^ x 5, 6-^;^^/^My7y/> 
^Kw-h> 5-^f;yr^y//v^My, 
r;;;^^y, ^p^yry> 3-y^^>^p 
^yry, 4-^f^p^yry, 3, 4-v^yf 
/i/^y^p^yfy, 3, 5-^f/wy^p^yry, 
3-^pp^p^yty, s^n^3Mr>\ 3— yf- 
;vi/^p^ty % 4 -y f/^y^ p^ty, 3, 4 
-s^y tf-fl/vt n^^-fey, 3-^pp-y^p^t 

[0032] (d) K-ivjjmmc&m 

fyy, a-^f/^fyy, p-^f;^f i/y, tf 
^/u^v'i^y, ^;^p;wfi/y N v^p/io^u 
y v ^ey^pA^f i^y, i/^P^^^i^v x 7/w^-p 
^fi/y, p-ter t-^f/^f uy> oc^-jV^ 

[0033] Hfc*»wfc»v^rtt, *&W<n%$)<nT> 
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ff* LV^#©«t LT^TIS(l)-(l9)com^t> 
iirasfctfbitSo 

(2) - UVRXfmmW 4^20<Da-*\s?J 

(4) ^ntfU^ W®S4-2 0Oa-tl/7^y 

(5) ^^U>, K*jR4^2 >^>bft 

(6) 3i^U>\ — 2 0©a-tl^7^f 

5 * WfrMM* b * * * u 7 -f y* 

(8)^l^ «*»4-20Wa-tl/7-fyfttftr 

*><k&m&xt\?-ji&&mik&®frbftz*i'y4> 

(io)^uy, S*ft4^20©o-tl/ 
(lDmf-wy, ^PtVy, R*R4^2 OOa-tU 

(12) a^UV, ^ntTuy, jR*ft4^2 OOa-tl/ 

7 >f ^xt/m** u ^ -f b * s ** u 7 w 

(13) ^uy, /o^l/y, MS4-2 0(Da-tI/ 

(14) 3i^U>\ ^dtruy, S«R4^2 0Oa-*l/ 

7 -f y , # y 3i v * b ft 

8*U7^y*#W# 

(15) ^0 tTWy, Si$4-2 0^a-tl^7^y$:* 
23* LT'# b*l,3 tl/7^ VJR#*&* 



# y 3i vft ^ b ft a * W ^ ^ 

(m^ntfW^, K*S4^2 0Oa-*l/7-fyjtf 

(18) ^ntruv, g*»4-2 0Oo-*U'7^yay 

tr=/w3Sr*«Hk-&**» b ft £ * u 7 -f y 

(19) ^otru^, «*ft4^2 0Oo-tU7^^ # 
y 3i yft^ft ft If ^ A*«Wb*«f*» b ft 5 * V 7 -f 

[0 0 3 4] Cftb^'b, *«W©«i«*l3»^ flffcffi 

MBltT-costf * t fctt#* Sr*i-« fc v * 5 b 
tt, TEO»So»*^*>*^bftSM^**r«ffli-* 

(2) ^U^Xt5^ft4-2 0(0a-tl/7^y^ 

~Glc#£*fi£ LT# btt 6 * 1^7 >r 

(3) 3i^U^ 7 p ot p ^, »t;«**4-2 0Oa- 

*# *■ u y << y Rtf \*~A&m»ft&mt>* b s n s 
[oo3 5] z-tibooh, *%m<o&mm<omm&t 

^5«/S*»btt, TE^»^ft^i>e:*»bftSfi^ 

(9) 3^1^ ^^4-2 0<Da-*Uy>( ^bft 

5tu7^y|M^ 

(10) 3i^u>\ ^ntfl^y, j^^4 — 2 0^)a-tl^ 
7 4 b ft 5 * ^7 -f y 5R*fi^# 

[0 0 3 6] ★JSM-ettfflStt*^^^^* 

fi^fr^ ^^Itfififf (DSC) *m\ J I S 
K 7 1 2 2^2p«LLTa)^L^#^lCl, Jgffi(OjK»(c: 

s< i j/g^^> xi;js*ftics<5< i j/ 

7^6flg (Tg) #*b<tt-l OtKT, «fc 
5 jf * U< tt- 2 O^gJlT, WJdjf * u< r±- 2 5^ 

[0037] *g*s*«tHi, fct ^«-fe-r ^-m^ 

Xlgtt® DSC220C«:fflV\ 

[0 0 3 8] *»W"CttfflS*tS*U7-ry**fi^ 
fi, y;W^^x/fv/ 3 y^nYh07^ (GP 
C) ICioTSIISUfcjH 1 *^ (Mw/Mn) #5 01 

T-e*5:t^ff*i<, J:9»*L<f*4KT-e*> 

t), js^»*u<tt3KT-c*>5, »^*»**«j£-raf 
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[0 0 3 9] &tt&mn#A>s<— >;x^i/ 3 y^DV 
h^77 (GPC) 8s tittiM* Wa t e r stfcK, 
1 5 OC/GPCSI) KiflffSo BBWIIUO 
"C, fct£tfBS?nmXtt${Sh o d e x 

Packed Col umnA-8 0M X 

8-8, 40 0, 000) «rffl^S 0 #P>*lfc#y 
U-^&Slii^SH 1 * (Mw) , 3fc¥£f#^fi (M 
n) % SIC r COW: (Mw/Mn) if £• 

o^y-tfVlC*«P, ftlmg/ra 1 ttfctfif $ 0 »b 

8U&tt»fttt 1. 0 m 1 /m i n i U ®*Ff^fettl« 

[0040] ttSW^ttfflStt** ^-fy** 
flitfi 3 stttifctts-r hy ]) vMKfcJ;* 
*RBtt* [n] ^»*L<Ht0. 1-10. Odl/g 
"Cfo«9, J:D»*L<l^0. 2-7. Odl/gTfc 
JvIUlffSKttO. 3-5. Odl/g-C^, S 
*IR«i*#«1-ff«i, »&n**W7-fV**fi-&* 

!K K«RttS#i«i-?£i, *bti&*f7<< 

[0 0 4 1 ] UlSSiS [tj] *>M£|*, 1 3 5t7h7 
00mg$:100ml7F7y^:®SU 3mg/m 

io*««r««Lfc. i/3, 

l/5fc*RU «t«l*rl 3 5t (±0. It) © 
[0 0 4 2] Rfc, *%fRVVffl£tiZ*\s7 4V3lk& 

*Jff*L<, a^^ft^V'^A^-f hflMKoM 
i LTtt, fci;itf^MBg5 8 - 1 9 3 0 9f&i. 4* 
fflBS 60-35005 fl^d, ^HBS 60-35006 
#&«L #§BH86 0-3 5 0 0 7*^*, WW8S6 0- 
3 5 0 0 8-*&*U ^8BB86 1 - 1 3 0 3 1 4 
*§B¥3- 1 6 3 0 8 8tm 4#ffi¥4-2 6 8 3 0 
7*^«, WM¥9-1 2 7 9 0^ «fH¥9-8 
7 3 13 «rBB 5 P 10-508055 -g-^fll, 4$ 

BB¥ 1 1-80233 1 0-5 08 0 5 

3 16 7 10 n-i 00 3 9 4»^ 



1-8 0 2 2 8^ #H¥l 1-8 0 
2 2 7#&*L «Ff¥l 0-5 1 3 4 8 9^«, 
¥1 0-3 3 8 7 0 6tm 1-71420 
^«B«©#* * n-fcV*rc«#»Kfcfl*-f 5 £ i 

UTtt, s^n^^^yjer^* >"fr»*r'>ft< i 

ICR LT © * * n -fe y«jiSrffl V ^fc#Sft»5g#8s 
WfliU, l-206 0 5 4O*S*:«!l*t 

Sri**-?**. 

[0 0 4 3] *V^r**WTttffl*nS*H»4*^7^ 

v**a^ij»WJBtt«IB^6*A^*, S»»nBtt» 

■ariwucov^-cKHf So 
[0044] tstiz^m&mm&vo 
( i ) j»^att»iiB, do *»wc«yB**t«* 

v^*«cttfcWRttiv^3ftSd»btt, M^TBttttm 

SSlt^l/9 9-9 5/5t»Jb5^i^#*U<, «t 
9#*L<tt3/9 7-9 0/1 0, »Kl#*L<ri5 
/9 5-8 0/2 0"Cfc5o 
[0 04 5] #3&i£T«!/B $tL5^^2itt»iga^^(C 

«v^6*ts*» (i) wu *rawt»jrc*6. m 
-ct *ds, fci y**-^^ *«s#y^ 

V (LLDPE) ^^yxfi/yMi, tfy^nf 

L<tt (i-D ^y ^^7^y^«fli-e&s 0 

*L<« (i-2) mm&2£kJi<Dffitim*l'7 4>i: 
<f4, (i-3) M»tR3GUJitttt4-^7^^fr£A 
tt, (i-4) /fy/DtvyMl-cfc5o 

[0 0 4 6] (i-4) jKy^ntru^WffiiUT 
>Xffim*±t LT#i-«tt*tt©* y T^n Ifl/^ 
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8*U<»1 0, 0 0 0~1, 000, OOOICP 
S-£ft3. 

[004 7] (i -4) #y 7*nf UV^fflJS^&fltt 

©JgflHifCtt, fcfcjttf, BUS, teffiBWSflRttftiras 
ffl^feft, ■jSB8 0'C-i 7 6t, tSAiW9RA»3 
o j/g~l 2 0 j/g©«Hfc*>Sr.i*ff*U\ 

Xtett* habi 2 ot~i 7 6"c, ttAHffiRaae 

0 J/g~l 2 0 j/g«XfiHK:*>*rt*»*U\ 

<bft a ^^ran±»sMiffi^!feo»^tt*5fiTi- 

[004 8] (i -4) #y:7^lf^:x;frl8jji£®!i§•r 
;5;b•^Sc<!: -*«»::«, ^fc^Sf^V^IH* 

-fJ—'-f- y9Wtti&, y.\ii/9u-<-s9V>x-~/vft 

tt>iflMri-*»jB#«*4»~»6i!i©a 
jhwc, *?y-«£\ mute. 

*#fc9, XliT'of i^&*ft&Sl*«>«8IHk2~i 
-axr±*«-e*a* 3 i: fc J: o x&m&ft *r# 

[0049] *38^T?ffifflSft«f>^raitt«8i«a««) 

li. J I S K7 2 0 3KiWL9y££*vfc&tf#tt^ 
(Ub(MPa)) *JTIKC©BMS**Jai-*r4:*«#* 

Ubgl. 5XSbX (Tb/100) 33 

Ubgl. 4XSbX (Tb/100) 33 

UbSl. 3XSbX (Tb/100) 33 

Ubgl. 2XSbX (Tb/100) 33 

-C*>5„ ±E«HSr«-ft«t, ■raM^JMUtftieg 

^5#^-A5&5„ <C*J, ±ESl-*5^-C, Ubtt (a) 
©J IS K7 2 0 3K!pWLMJ££ftfcltll»f#tt* 
(MP a) £«U TbtiftRriBttttJIIiAMfo 

(a) oftftiaaAft (%) 

[0 0 5 0] *»WT?«ffl*ft**W7-f 

$ft%«^Sttirji«uiHfe», ( i ) m^m\tmm. 



(ii) *»Wt?«[ffl*ftSd-^7-f V3R*fi^ (ii 
IRl^raittWJBttritKJtUTfflv^rfcfC**. (i) 

fywO-^ySMtffli, #«J neurit* x^U'Vi 

* y /mbs* j^r-h o&m&#mm, r 9 y a«k. 

tffl^S: ir-JS-cgr , (iii) h-v-t 

#=/a, 3i^u>/a— tfu-^v/jKy^sytfi-g- 

^fl/V^Oyi'*!^ (SBS) , *^u>---fy 
/wy-^fi/y/Dy^M^* (sis), 
f uy-/f y^wy-^f uy7"B y ?*i^f: (se 
PS) , i/y-y^-yxy-^f i/y/oy? 

*fi^-ft (SEBS) $?, i^nV^A, &*pg>J|MH£ 

^A*s«^$ft, tfciawsct, cftb<7>m#)(- 

ft&o 

[005 1] *»K-Cffiffl$ft53t-^7-f v^*fi-a-fls 

if, iBKfkwiitt. &%-(*^m, f yyy^m, mm 

U"f 5 KSOKttflltt if «r«*1-« r i: #-C* 5. SMI 

J:5^«Kft*^7 l Ty v»*if«r#ffiUTt)«t 

a x Kfb^/w-^'J'A^ir^fflv^bft. »*l< 
\m\m®x\-m.fc-?9'**sVJ>.xhz>. *yt v *?s^ 
-effiffl$ft5fi^ffitt«JJiiiafiefei4, asffiSUofrfeT-!? 

[005 2] *!6WC«ffl SftSIOTWSttflRttJftfc* 

/*>v<y-$*ij— , jhje=-^-, 
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f§tt^^ic<t oTBJft-ct a«piBS:^>r 
B^rsi&arc&tK affi 6 0-2 5 ottstu »* 

t>T?#So 

[0 0 5 3] *38Wt?«fflSiX*^U7-f 

mnm±#k ^j^m mmm, # 

[00 54] *» W-Cffiffl £ ix£ * 

-ctso 

[0 0 5 5] »HTtt«**t6*W7-fV3R*«** 

aw, »^TW£irnMHfett. f*jw*£tL-c* nm\ 
*~v&jmmmm<»wmk&%>, #y nsr^ 

^Wn!)F, hy* (hyz/n^m^) 

7*— K hy^ (MJ/n^?^^) /ft*?:* — 

k by* (3-tKD^/Pt» *^7-fy** 
4 is, JS^fb^y^l^^^ V, /^^nn^D^ 

^7xy-;>Aii^ r h77'n ; e^7xy-;v 

[0 0 5 6] *38W^«fflS*l**U7-f y*#fi-frfle 
AW, IOTW»mttftNU f«P«»fcLr*}&«ISr 



y^^f^fh7^^hayft^ 7/*;v 
tf^k r/^y^n^hyy^cor^ft^, ^ 
y^;U7t^t K7^y, p, p' 

**toxas»#£*i5»£fcHU &m<om&xv-?-& 
^ui/-f N *L*f-jv79 y i/-h^7^ y/mxtty 

^ <Dmn # >8t<D fcT-yv^ * «r A W <£> T -< * y 
M^X^t K7^K, h;Uxy^;V7t^t K 

yi?\mmft%v>x*y*~*K VyVYmm^XZ 

[00 5 7] iWMJfcisv^ KJS«/IPX#3!*s*l-B 
So ^5«tt*y^-^A#«i: UTWt, 

r^»A«, y**y/nt *^^y/nt, ?*hym 
*©*y*^y», -7My», -f^ay 

^w^^y^h, yfvKr* yw-k ^ 
fvr ?vu-h ^(dt 9 y /vKx«y ^ ^ y yntm^^ 

[0 0 5 8] tt**f*«lf44&a«>* 
J*5*"Ctt*V^j6S, 9 v t&V) Ifil±* ^ffi^ SW-C®!)P 

kftSo rn^^p^, f^y73i;-;K a— ^y 

[0 0 5 9] *8fl<0tt**!ltt, *»Wo»««^e>4 
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mm, m^^^imf»s h*«H»* 
-r<< d # y ^-a-ta^ - a«»jjb$* a><b 

same* sKjyA^vannB, #A«tt«ta, twis 

[0 0 6 0] ±Gtt«»o8&tt«^RRe$tiftv^, 

it b vxvt* m%<oimm 

5o ) 4ifroSt««:«fflua*^ hXtt7>r;i/At 

ACOJ? $HWid|S5t$tl*V^S, #£L<ttO. 001 
— 5mm, £bJd#£L<teO. 0 0 5-2mmgS^ 

[0 0 6 1] sttinottftfflMU »tttt#Jid>64S 
y^il^5i/^uifi/y^>iC>a-tU7^ 



b<Dft&<D&\^y^uis%mm, xn#y^ntru 

[0 0 6 2] ±ia^S»tt, ^gWS'-hXtt^/WH 

[0 0 6 3] *»WO»S#S/— hXtt^-fyWAtt, S# 

Tt6 e ftbix5^-hXtt7>f/uAoffStt4*|j:jR^ 
#£L<te0. 0 0 1- 5mm, £b(c£F 
*L<I40. 0 0 5-2mmgaW*U\ 
[0 0 6 4] MK> tt#^-hXtt7-f/u^Sr, 4#ic:# 

ttb*u a*ffit©«SH4«r»cttT*U»«rt*-C 
[0 0 6 5] **WlCj:9#bilfctt3»3flf±, *£fv— 

ixwi, H3exwas*ffl, ttnus* bx* 

X, ^w^iDXoxjJcJqxtcfcJtaiBSrWih-t-sytfeo 
[0 0 6 6] 3W8WlcJ;0»fenfc*2/ 
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ioo6 7] ntttmmisti*. itt 

arts ^ytw7^»i»^9-*oS(i*i: 

[0 0 6 8] 

[l]*l/7^*ftl^#©^ (*1) 

#E* *r«*.fc 1 0 0 L CO S U S Kfi^SSrffl v jg« 

*8 3L/WFW, **Ul/A. SKg/SI, ^nt'U 
XI. 9Kg/B#W, 7. 

^y^^^/u) (3-ter 

-2-7x/^) f^tJA^P^ h\ by 7* 

~k h»>fy^f/vr/W5sjrA (H«TIBAtl5 
E) Sr*JxCTtO. , 0 12g/m 0. 6 4 0 g/ 

p$m, 2. 3 i 4 g/«pwcoiifl[-ei[^»T«^6>a:^ 

A) #4. 4Kg/l«l|«WCf?*>ilfc. 




(3-ter t-^yv- 5-* 771"- 2 



[0 0 6 9] [2] *^7-fy*#l^#©M 

( 1 ) I R jWS 

*u7-f^»#a^#«:I R"C»«rLfcii*, 7 20 
cm~Mc^uy<D^^UVSI*tvSl(), 1154cm 

ft, 7 7 0 c m" l K 1 -^f y©xf A^tftjEO^ f 

(2) ^PSftS [tj] 

1 3 5trh7y ^-e^^o-^ttftfrSrfflv^fto 
fc. fy7 p ;Wt3 0 0mg$:10 0mlfh7!)yi:S 
ft?U 3mg/mlO»«*««Lfc. 5Efc3BE»«*r 
1/2, 1/3, l/5fc#RU *ft*fr4rl 3 5*C 

(±0. it) ©nattitt-ca^Lfco **t«x<&* 

(3) mmstmufe 

jH-*ftf5t*#A"<—%=>'{*sn >#wh?yy (G 
PC) & (Water sttS, 15 0C/GPCSI) 
SJ:0ffofc. 8fflI«ttl4 0U ttffl*?Af4HBft 
iltUSodex Packed ColumnA- 

#^ft6 8-8, 4 0 0, 0 0 0) *ffll\fc. #bttfc 

#y^fi/^i»iiw»« (mw) . 

ft (Mn) , JElcrcoit (Mw/Mn) Sr^ft^t 
JH^^^/WlJKl 5 m g Ol^ftfe 5m 1 Oo- 
^nn^yfyi:^ #j 1 m g/m 1 

mbtitcv->yfr®m<D4 0 0/1 ih^x^'> 

3 >- LfCo SUWttttXtt 1 . Oml/min^Ui 

(4) (DSC) 

*36*aa&*tr =*~«^igitt§SD s c 2 2 0 

[0 0 7 0] [ 3 ] *BiMUi«i*^- hfffti (ft 
2) 

(fi^A) 90fift3$i:^l? 
l/^EPX KS3 7G1 (tt*ft*I«tfc«, MFR 
= 2. 5g/10#) Zlom&UkftZ>£*>\z7 3 ?'< 
yy-W^^f^-y-PLvi 5 lSSrfflwc 

m&2 0 0U ^?!la-B«l 0 r pm-C2^KI^ 
«a»«rfTofca, SOrpmtl 0»IBHB|««rfTV^tt 

mucit^xmttm. MFR=io g /io#) t 
[oo7i] mmms 
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*U:7 «*#A) 8 0fiftgfS^*i? 

l^EPX KS3 7G1 (ttSft*X«tfc», MFR 
= 2. 5g/l0») Sr20«»«t45J:5fc**« 
2fcn*fcfTofc. 
[0 0 7 2] £ffiffl|4 

UyEPX KS3 7G1 (ftXft^UttW, MFR 

= 2. 5g/l0») *3oa^fc4a£5fc»M* 
[0 0 7 3] 5 

S37G1 (ft»t¥X*tfc*L MFR=2. 5 g/l 
0#) fc*, ^?a- (*) #SM>7 U7 4/VJ»fm 

^«5 0mm, L/D=2 8<0ffW«d»bl 9 Otfc 
TjfWU — ^ x^tl/VEPX KS37G1&0 
5 0mm, L/D=2 8 0tttttt*>& 1 9 O'CiCTffffl 

m, ^ ^Ig 1 9 0 y 7 t, 

1.5, 3mmBt5 m/&TM>7l'-i' a >J$M1-Z 

^t\c£y>. 0 o/im, ip^iti/ioas^ 
[0074] mmwe 

<ttaCfc*X»±*L MFR=7g/10^ ) 
CBCry^ttKalSl^fflT^ Wi: 60 
0mm) SrfflV^arJi^-fyUA^apXLfco ^fttot- 
tt, iftfttHOmm, L/D=3 20jfffl«d>6 
2 3 OtKTjfWU — tt^*y^otri^^Sr0 
4 0 mm&tf0 5 0 mmCD 2 "&Ojf (<ht>lCL/ 
D=3 2) ^b2 3 O^lCTjffflU ^-tlb&7 4 — 

<PJ?£tf*5 0 /xm s g#JIcOjf££^5 0 /imC0:7-</UA 
[0 0 7 5] ifcttfll 1 

77^7^PF1140, [ij] 0. 98dl/ 
g, Mwl. 7 X 1 0 5 , Mw/Mn 2. 3,8^9 
7. 5«C, i»*^8 6j/g) *3B#JBfcLrfflV^fcK 

[0 0 7 6] (tt«K*) 

1. MHUE 

2-6 Rxf&mm 1 ott^ h X«7 w ;wa«t 
^SVfcSfiLfclPW (HH^^httK) KlK0 fl- 
it, 5Kg©^«[gu-9-TE»«2 3tt3 0» 
MMU 9tmi2 5mm. ^/l^Sl8 0° , %]& 
M5 0 0mm/min % 2 3t*t?)ft*^hXtt7-f 



tf3 0«IU -2 0t"CM*tfclWcK-r** 

2. amtnA 

y*-?, 9 otx 1 5Wlt, #ag«tf>i&sas2 

3t:4-C»«>fcft, «RHB2 5mm, f-/^«180 
0 , 0 Omm/m i n^f V- hX(j:7-< 

3. 

ffiUfc 0 *Jfc«2-6XVJt««l«)»***2(C* 
■To 

[0 0 7 7] [4] «^MMt*IHitt3) 

*l/7^y**I^ (S-frftA) 5 OfiftgfltT/l^ 
yP-125 (ffiJIKt^ttSD 5 01M^18 0 

•«#*y^ p ntfU'>'7-f^A (MI =2<Dtf])7x2\? 
l/y^^:2 5Mm) i©l«fc#fe*Lfctt£f#J£ 5 0 
iim^ff^ML, 60tXlKg/cm 2 XlM 

3t-Cl 5^rfflScgLfc 0 Z<D&Wlft (2 5mmX5 0 

mm) zm^xmimm (^Mi8o° , mmm 

t3 0 0mm/min, 2 3*10) $rt?ofc 0 

[0078] \mm 2 

$mm7<D*v7 4>7k&m&» *&#a) <Dt*t>» 
\c3L?v^-mm\?~/\'&m&ft (mi = 7, Bwtr^ 
/^*2 8Sfi%) fe«v^fc£wr4n«ft*»^ifti* 

[0 0 7 9] 



















50 




Kg/h 


4.5 




Kg/h 


1.9 




Kg/h 


17.1 


*1 (f) 


g/h 


2.314 


*2 <g) 


g/h 


0.640 


* 3 (h) 


g/h 


0.012 




t 


ftL 




mj/ng 


ftL 










nj/ng 


ftL 


telEttjg [ij] 


dl/g 


0.89 


GPC Mw/Mn 




1.9 


§I3S(JTS X 6251) 








UPa 


0. 07 



*1 (f) : hJ^V^VTA'^^ 

*2 (g) : h!i7xx;Mf^rh7^ (^^*:7 
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/^D7x-/>) tfU— h [0 0 8 0] 

*3 (h) : i?*f-A'if9A' h7^f/^n/<y [^2] 

(3-ter [g/25mm] 



[0 0 8 1] 
[S3] 

[g/25mm] 





2 a'CMttMA 


-2 0t*liS3i4 








6 0 0 


14 0 


8 00 




^iS^'J 3 


9 0 0 


2 0 0 


I 2 0 






12 0 


8 0 


8 0 




%MW6 


6 5 0 


2 0 


2 0 






6 0 0 


17 0 


1 0 






8 


0 















2 3t2MNMA 


-2 0t;MHIA 




4 0 0 0 


5 0 0 


ttW2 


1 3 0 


5 



[0082] [5]jRprai«t«rjesuft«offa 

^-PLV15ia$rfflV^ ift«2 0 0U 

IhMEJRI 0 r pm'C2»IB ; HKa|»*fTofc*, 8 
0 r pm-Cl 0#M®l*&frofc 0 ttSA4fe» J I S 
K 6 7 5 8(^mbT:/I^^£fT&V\ 5/— h* 

5\Mm : J I S K 6 2 5 1 

3I3§iS8 2 0 0 mm/m i n 

3l«WJWN#tf E B ffififtf?** i^ft 9-*«#t5« 

EB = -28799 XPa5 + 65859 XPa4 - 48394 XPa3 + 12995 XPa2 
+ 870. 15 ••■ (5t4) 
(3*4) S:Pa=0. 20-0. 6 0 JR 

ife«rfflv^raa»EU»L-c, [2/6] 

S [2/6] =0. 98 
S [2/6] £-8 0 0 

[0 0 8 4] 
[£4] 



[0 0 8 3] [6]»» 

m^mm^xfEB <%) fc^anwufct^^-f^* 

#fi^fttf>S*#* (Pa) OBg««rft*llHl^Lfc^r 
5, TB©5»H#*^#feixfc g (R2) (1 

0.9 7 4 



1086 X Pa 



*JES [2/6] tt«T<0«tJ:4!K 
5fc£L7c 0 



<5tl) (Z>B8«t 



(Si) 

[0 0 8 5] 
[S5] 







mm 














9 


10 


11 


12 








13 


14 


15 




w« 


20 


30 


40 


50 






vt% 


60 


70 


0 


pp-1 


wt% 


80 


70 


60 


50 




PP-2 


wt% 


40 


30 


100 


Pa 




0.20 


0. 30 


0.40 


0.50 




Pa 




0.60 


0.70 


0.00 


31 31 <JIS K 6251) 














(JIS K 6251) 










tfJBr«£f*tf(EB) 


% 


890 


860 


830 


730 






% 


750 


850 


870 



PP-1: 2 3 0t, 2. 16kgffIOMI*2. 8 
(g/lOmin) -C$)^ i/y$r3. 7fifi%<& 
2 OtJ^U' 3. 2%-?fc5:7 P n£V 



[0 0 8 6] 
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©**«W*flB*ff»rf * £ t ft < f«ittfc*iifctt» 



t, W«SRMMbi- 5 Z t ft < ffaft«^ttSr*t«f t 
fc, *f»ft*y h>«A'H*«««r«fti- ; 6wt^'C* 



(72)3893* ®K F*-A(#%) 4J004 AA07 AB01 AB03 FA04 

=FmVhffimffiffiffiB& 5 © 1 tfc£l"ts¥I 4J040 DA031 DA041 DA092 JA09 

fttl&ftlhft JB01 JB09 LA01 
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